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OCSW  Deployment 

(Typical  Marine  Infantry  Battalion) 
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SUMMARY 


High  Value  Materiel 
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Baseline  Performance  Experiment 
18  Sep  -  10  Oct  98 
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Test  Subjects:  Sniper  School  Class 

•  3/75th  Rangers 

•  1 0th  Mountain 
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1200  meters  is  upper  limit  for  engaging  mansized  targets  under 
optimum  conditions  with  conventional  sniper  systems 


1200  meters  is  upper  limit  for  engaging  mansized  targets  under 
optimum  conditions  with  conventional  sniper  systems 
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-  Objective  of  Program 


u 

Cm 


DX) 

c 

o 

'o 

c/5 

DiD 

o 

u 

© 

U 

PQ 

PLh 

1 

1 

1 

c/5 

CQ 

s 

I 


-  Summary/Plans 


-To  conceptualize  and  quantify 
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Next 


-  The  Future  Conclave  OICW  &  OCSW 
Conference  (July  1997) 


-  A  new  paradigm  beyond  “shoot,  move  and 
communicate” 


-  Embedded  training 
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-  Guided  projectiles 
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•  Intelligent  power  controller 

•  Energy  recovery  elements 

•  Self-protection  elements 


STO  Number:  ARD-05:  Light  Fighter 
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-  A  seeker  projectile 

-  An  open  breech  launch  mechanism 


•  Fielding  FY20-25 


<5  lbs..  Lethality  concept 


-  lightweight  launch  mechanisms 


Stephen  C.  Small,  Ph.D. 
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Annual  Report  on  International  Efforts  to  Restrict  or  Prohibit 
Military  Small  Arms:  Economic  Interests  in  Humanitarian  Disguise 

by 

W,  Hays  Parks* 


It  has  been  my  privilege  throughout  this  decade  to  address  you  annually  on 
international  efforts  to  prohibit  or  restrict  military  small  arms  and  ammunition.  I  regret 
that  a  last-minute  family  emergency  prevented  my  attendance  of  last  year’s  meeting  to 
personally  deliver  my  remarks.  I  preface  my  remarks  by  noting  that  they  are  offered  in  a 
personal  rather  than  official  capacity. 

The  focus  of  my  remarks  will  be  the  continuing  initiative  by  Switzerland  and  the 
International  Committee  of  the  Red  Cross  (ICRC)  to  cast  Swiss  economic  interests  in  a 
humanitarian  guise  to  prohibit  certain  types  of  current,  lawful  military  small  arms 
ammunition  in  order  to  sell  Swiss-developed  military  ammunition. 

A  repeat  of  some  of  last  year’s  summary'  of  the  history  of  regulation  of  military 
small  arms  ammunition  is  necessary.  In  1899,  at  the  First  Hague  Peace  Conference, 
Germany  introduced  a  proposal  condemning  the  new  British  caliber  .303  Mark  IV  bullet, 
which  was  being  produced  at  the  Dum-Dum  arsenal  near  Calcutta.  German  criticism  was 
politically-motivated,  and  depended  heavily  on  skewed  German  experiments  using  a 
different  caliber,  big-game  hunting  bullet  substantially  different  from  the  British  Mark 
IV.  The  German  deception  worked,  and  the  conference  (over  U.S.  and  British  objections) 
adopted  the  1899  Hague  Declaration  Concerning  Expanding  Bullets  that  prohibits 
“bullets  that  expand  or  flatten  easily  in  the  human  body,  such  as  bullets  with  a  hard 
envelope  which  does  not  entirely  cover  the  core  or  is  pierced  with  incisions.”  The  United 


*  Special  Assistant  to  The  Judge  Advocate  General  of  the  Army;  Member,  U.S. 
Delegation  to  the  United  Nations  Conference  on  Certain  Conventional  Weapons,  Geneva, 
1978-1980;  Member,  U.S.  Delegation  to  the  United  Nations  Review  Conference  for  the 
UN  Conventional  Weapons  Convention,  Geneva  and  Vienna,  1994-1996;  Member,  FBI 
Wound  Ballistics  Committee,  1992-1993;  and  United  States  Representative  to  the 
International  Workshop  on  Wound  Ballistics,  Interlaken  and  Thun,  Switzerland,  7  and  8 
October  1997.  This  paper  reflects  informal  remarks  offered  at  the  annual  meeting  of  the 
Small  Arms  Systems  Division,  National  Defense  Industrial  Association,  Columbus, 
Georgia,  June  16,  1998.  The  comments  are  the  author’s  personal  views  and  do  not 
necessarily  reflect  the  official  position  of  the  Department  of  the  Army  or  any  other 
agency  of  the  United  States  Government. 

'  “Update  on  International  Efforts  to  Restrict  or  Prohibit  Small  Arms  and  Other  Conventional  Weapons,” 
to  be  published  in  News  from  The  Institute  for  Research  on  Small  Arms  in  International  Security 
(hereinafter /RrS/4/SAews),  Vol.  8,  No.  3. 


States  never  became  a  party  to  this  treaty,  but  generally  has  applied  it  throughout  this 
century  (as  have  other  nations)  for  the  practical  reason  that,  until  recently,  most  military 
small  arms  would  function  reliably  only  with  full  metal-jacketed  ammunition. 

This  scenario  was  repeated  in  the  late  1970s  as  the  United  States  developed  and 
fielded  the  M-16  rifle  with  its  5.56  x  45mm  projectile.^  Sweden  condemned  the  M-16  in 
part  because  of  its  opposition  to  U.S.  military  operations  in  Viet  Nam,  but  primarily 
because  the  5.56mm  projectile  represented  a  revolution  in  military  small  arms  for  which 
the  Swedish  small  arms  industry  found  itself  totally  unprepared.  Swedish  claims  at  a 
United  Nations  conference  between  1978  and  1980  paralleled  those  of  Germany  in  1899. 
They  relied  upon  skewed  tests,  and  vastly  exaggerated  the  wounding  effects  of  the  M-16 
and  its  5.56mm  projectile.  They  were  less  successful  in  their  endeavors,  however,  as  the 
UN  conference  elected  not  to  adopt  an  updated  ban.  As  more  nations  adopted  5.56mm 
caliber  weapons,  NATO  adopted  the  5.56nim  as  a  standard  caliber  (with  the  M855 
[NATO  SS-109]  replacing  the  earlier  U.S.  Ml 93  projectile),  and  the  Soviet  Union 
transitioned  to  5.45  x  39mm-caliber  weapons,  the  issue  of  the  “illegality”  of  small-caliber 
weapons  seemed  to  have  run  its  course  and  died  the  death  it  deserved. 

Enter  the  Swiss.  In  the  late  1980s,  Switzerland  undertook  two  programs.  First,  it 
developed  an  improved  version  of  the  Ml  93  as  a  competitor  to  the  M855  projectile. 
Second,  it  consolidated  small  arms  ammunition  manufacturing  at  Thun  in  a  state-of-the- 
art  facility  that  can  produce  500,000  5.56mm  rounds  per  eight-hour  shift  —  a  capability 
clearly  far  greater  than  necessary  for  Swiss  defense  requirements,  and  equally  clearly 
designed  to  compete  in  the  international  military  ammunition  market.  But  both 
accomplishments  coincided  with  the  end  of  the  Cold  War,  and  the  bottom  fell  out  of  the 
small  arms  ammunition  market. 

Suddenly,  the  otherwise-marketless,  Swiss-improved  Ml  93  took  on  a  new  guise 
through  ICRC  expressions  of  interest  in  a  “humanitarian”  bullet.  The  first  evidence 
appeared  at  the  1990  ADPA  small  arms  division  meeting  at  Aberdeen  Proving  Ground, 
when  an  ICRC  representative  lectured  the  assembly  on  the  “illegality”  of  certain  small 
arms  ammunition.^  Beat  Kneubuehl,  Head  of  the  Swiss  Defence  Technology  Service  and 
designer  of  the  improved,  so-called  “humanitarian”  bullet,  addressed  the  ADPA  Small 
Arms  Division  annual  meeting  one  year  later  on  the  same  subject. The  ICRC  maintained 
the  initiative  in  other  international  fora.* 


^  For  a  summary,  see  the  author’s  1990  presentation,  “Political-Legal  Factors  in  Small  Arms  Research  and 
Development,”  republished  in  IRSAIS  News,  Vol.  2,  No.  2  (February  1991),  pp.  10-14. 

’  Gerard  C.  Cauderay,  “Concerns  of  the  International  Committee  of  the  Red  Cross  with  Regard  to  the 
Effects  of  High-Energy  Transfer  Bullets  and  the  Methodology  of  Research  in  the  Field,”  subsequently 
published  in  IRSAIS  News,  Vol.  2,  No.  1  (December  1990),  pp.  14-16.  A  critique  of  the  Cauderay  paper  by 
Dr.  Martin  L.  Fackler  was  published  in  IRSAIS  News,  Vol.  2,  No.  2  (February  1991),  at  p.  5. 

“  “On  the  Effectiveness  of  Small  Arms  Ammunition”  (Atlanta,  November  6, 1991). 
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To  understand  the  basis  for  the  Swiss-ICRC  initiative,  it  is  necessary  to  return  to 
the  1899  Hague  Peace  Conference.  The  U.S.  delegate  opposed  the  German 
condemnation  of  the  British  Mk.  IV,  in  part  because  it  banned  one  form  of  bullet  design  - 
a  bullet  with  an  exposed  lead  core  and  skiving  -  while  permitting  others  that  might  have 
similar  terminal  ballistics,  such  as  a  bullet  designed  to  yaw  early,  or  with  a  soft  full-metal 
jacket  that  would  fragment,  or  both.  His  arguments  were  soundly  rejected  by  his  fellow 
conferees.  Thus  the  represented  nations  made  a  conscious  decision  that  bullets  that  yaw 
or  that  may  fragment  on  impact  with  soft  tissue  should  not  be  banned. 

Let  me  repeat  and  emphasize  an  historical  fact  I  have  mentioned  in  previous 
presentations:  Every  military  rifle  projectile  used  in  combat  in  this  century  willjragment 
on  impact  with  soft  tissue  under  certain  conditions.  Mr.  Kneubuehl  developed  his 
5.56mm  projectile  to  defeat  Soviet  body  armor,  not  to  diminish  the  terminal  ballistic 
effects  of  the  5.56mm  military  projectile.  When  the  Cold  War  ended  the  Warsaw  Pact 
and  its  threat,  Kneubuehl  and  the  ICRC  fashioned  an  argument  that  military  small  arms 
bullets  that  might  fragment  should  be  regarded  as  tantamoxmt  to  dum-dums,  and  banned. 

The  present  Swiss-ICRC  argument  is  that  the  “gap”  that  has  existed  throughout 
this  century  needs  to  be  closed  with  (a)  an  international  prohibition  of  small  arms 
projectiles  that  may  yaw  early  and/or  fragment  on  impact  with  soft  tissue,  and  (b)  the 
establishment  of  an  international  wound  ballistics  testing  center  at  Thim,  to  be  run  by 
Kneubuehl.  (Claims  that  Kneubuehl’s  bullet  does  not  fragment  in  soft  tissue  have  not 
been  borne  out  in  wound  ballistic  testing.)  Their  arguments  are  technically  flawed,  and 
Kneubuehl’s  wound  ballistic  tests  were  skewed  to  favor  the  ICRC  initiative.® 

This  initiative  attempts  to  address  a  problem  that  does  not  exist.  The  terminal 
ballistics  effects  of  military  small  arms  ammimition  have  been  consistent  throughout  this 
century.  Military  fatalities  from  small  arms  wounds  have  diminished,  not  increased,  and 
cannot  compare  with  the  wounding  effects  of  military  weapons  a  century  ago.  Nor  can 
the  wounding  effects  of  military  small  arms  compare  with  those  of  other  weapons,  such 
as  artillery,  land  mines,’  or  the  Claymore  mine.  The  ICRC-Swiss  initiative  also 
conveniently  ignores  the  obvious:  military  weapons  are  designed  to  kill  or  disable. 


’  See,  e.g.,  ICRC,  “The  ICRC  and  Its  Work  in  Relation  to  Conventional  Weapons  and  New  Weapons 
Technologies,”  United  Nations  General  Assembly,  46“’  Session  (October  30,  1991);  and  “Prohibitions  or 
Restrictions  on  Certain  Conventional  Weapons  and  New  Weapons  Technologies,”  paper  prepared  for  the 
XXVIth  Conference  of  the  International  Conference  of  the  Red  Cross  and  Red  Crescent,  Budapest, 
November-December  1991,  pp.  27-28. 

“  For  a  recent  critique,  see  Martin  L.  Fackler,  “Civilian  Gunshot  Wounds  and  Ballistics:  Dispelling  the 
Myths,”  Contemporary  Issues  in  Trauma  16,1  (February  1998),  pp.  17-28,  and  particularly  his  discussion 
of  the  Swiss  “high-velocity  myth,”  “kinetic  energy  deposit”  and  “energy  transfer”  theories  at  pp.  18-23. 

’  Recent  international  efforts  to  ban  antipersonnel  land  mines  were  not  based  upon  the  severity  of  their 
wounding  effect  when  used  against  combatants,  but  rather  on  the  risk  posed  to  civilians  due  to  the 
indiscriminate  effect  of  their  irresponsible  use  by  warring  factions  in  internal  conflicts  in  less-developed 
nations. 


Yet  the  ICRC  and  the  Swiss  persisted,  proposing  a  new  protocol  to  the  1980 
United  Nations  Conventional  Weapons  Convention  at  its  first  review  conference,  held 
between  1994  and  1996.  Response  from  other  delegations  ranged  from  strong  opposition 
(including  the  United  States)  to  disinterest,  and  the  Government  of  Switzerland  withdrew 
its  proposal  before  the  conference  concluded.  An  ICRC  attempt  at  its  own  conference  to 
raise  the  issue  anew  was  not  supported  by  participating  nations. 

The  ICRC-Kneubuehl  proposal  was  renewed  through  a  Swiss-sponsored 
international  workshop  on  wound  ballistics  held  in  Interlaken  in  October  1997.  It  was  my 
privilege  to  represent  the  United  States.  At  my  request.  Dr.  Martin  L.  Fackler,  a  leading 
expert  in  wound  ballistics,  joined  me.  Our  participation  was  preceded  by  a  strong 
demarche  by  the  Department  of  State  to  other  governments  advising  them  that  the  United 
States  believed  the  Swiss  initiative  lacked  scientific  and  evidentiary  support,  and 
represented  a  misplaced  priority  of  effort. 

The  program  included  presentations  by  Kneubuehl,  two  ICRC  representatives,  a 
review  of  the  legal  issues  by  my  Netherlands  Ministry  of  Defense  counterpart,  and  a  tour 
of  the  Swiss  Low  Noise  Ballistic  Ranges  at  Thun. 

Kneubuehl’ s  presentation  contained  serious  technical  flaws,  all  skewed  to  support 
his  efforts.  It  was  critiqued  by  Dr.  Fackler  in  the  Wound  Ballistics  Review^  The  “case 
studies”  by  ICRC  representatives  were  similarly  flawed,  describing  treatment  of  gunshot 
wounds  in  less-developed  nations  by  small  arms  of  unknown  type,  caliber,  or  condition, 
at  unknown  ranges,  of  less-fit  civilians  receiving  initial  treatment  at  times  ranging  as  high 
as  one  week  after  wounding  -  hardly  an  effective  scientific  study,  or  comparable  to 
modem  medical  treatment  on  the  conventional  battlefield.  The  Dutch  legal  representative 
concluded  that  the  time  for  the  ICRC-Kneubuehl  proposal  “was  not  ripe,”  a  conclusion  I 
supported  in  remarks  I  was  asked  to  give  by  the  presiding  officer.’  My  British 
counterpart  and  others  supported  my  remarks  in  turn.  There  was  no  support  for  the 
ICRC-Swiss  initiative. 

The  ICRC-Kneubuehl  initiative  addresses  a  non-existent  problem.  It  took  50,000 
rounds  to  wound  a  single  enemy  soldier  during  the  Viet  Nam  War.  A  5.56mm  bullet  may 
fragment  on  impact  with  soft  tissue,  depending  upon  the  variables  I  listed  in  last  year’s 
presentation,  such  as  range,  degree  of  projectile  yaw  at  impact,  and  length  of  wound  tract. 
The  probability  of  a  M855  bullet  fragmenting  in  soft  tissue  may  be  in  excess  of  one  in 
500,000.  Even  if  it  does  fragment,  its  effects  still  pale  when  compared  to  other,  lawful 
battlefield  wounding  mechanisms.  Yet  the  ICRC  and  Kneubuehl  labor  on,  portraying  any 


*  Martin  L.  Fackler,  “International  Workshop  on  Wound  Ballistics,  Interlaken,  Switzerland,  7-8  October 
1997,”  Wound  Ballistics  Reviewed’  (1998),  pp.  42-43. 

’  Statement  by  the  United  States  Representative  at  the  International  Workshop  on  Wound  Ballistics, 
Interlaken,  8  October  1997.  Copies  available  from  the  author. 


change  in  bullet  design  -  such  as  an  improved  ballistic  co-efficient  to  enhance  accuracy  - 
as  something  sinister  and  evil.  It  also  is  an  effort  badly  misdirected.  The  problem  in 
internal  conflicts  in  Angola,  Rwanda  and  other  parts  of  sub-Sahara  Africa,  the  former 
Yugoslavia,  Kosovo,  and  elsewhere,  is  illegal  use  of  lawful  weapons,  not  a  military  small 
arms  projectile  that  might  fragment  once  in  every  half-million  rounds  fired. 

Like  the  Energizer  bunny,  the  ICRC  and  Kneubuehl  effort  keeps  on  running.  The 
letter  forwarding  the  official  report  of  the  workshop  inexplicably  and  inaccurately 
concludes,  “the  Workshop  showed  that  there  seems  to  be  no  disagreement  on  the  fact  that 
there  are  weapon  systems  that  can  have  effects  which  resemble  those  of  the  outlawed 
dum-dum  bullets.  Furthermore,  there  was  evidence  that  there  is  a  need  to  further  analyse 
and  weight  (sic.)  the  question  of  military  necessity  versus  humanitarian  requests,  and  to 
establish  a  common  standard  testing  methodology.”'®  This  conclusion  is  totally 
inconsistent  with  my  workshop  observations. 

There  is  a  simple  reason  for  the  continued  Swiss-ICRC  effort.  Swiss  Ministry  of 
Defense  armaments  facilities,  including  the  Thun  ammunition  manufacturing  plant,  are  in 
the  process  of  being  privatized."  The  Government  of  Switzerland  will  subsidize  the 
Swiss  military  small  arms  ammunition  program  during  its  transition  period,  selling 
ammunition  at  a  substantially  discounted  price  to  gain  entry  into  the  international  military 
small  arms  ammunition  market.'^ 

The  ICRC-Kneubuehl  effort  through  this  decade  is  keyed  to  this  transition,  and  is 
a  part  of  it.  It  endeavors  to  establish  a  new  international  legal  standard  that  only 
Kneubuehl’s  5.56mm  projectile  will  meet,  thus  facilitating  the  Swiss  Munition 
Enterprise’s  capture  of  the  international  military  small  arms  ammunition  market.  The 
reason  the  ICRC  and  Kneubuehl  persist  in  their  endeavors  has  been  acknowledged  by 
official  Swiss  sources:  to  preserve  the  Swiss  small  arms  industrial  base,  and  Swiss  jobs. 

In  a  word,  the  “humanitarian”  concern  expressed  by  the  ICRC  is  bogus.'® 

As  I  indicated  last  year,  the  threats  in  our  world  have  increased,  not  diminished, 
since  the  end  of  the  Cold  War.  The  threats  also  have  changed,  as  has  the  way  the  public 


Letter  of  Joerg  Koehler,  General  Staff,  Global  Arms  Control  and  Disarmament,  General  Staff  (April  9, 
1998),  forwarding  “International  Workshop  on  Wound  Ballistics  -  Documentation.” 

"  They  will  become  a  part  of  the  Swiss  Munition  Enterprise. 

The  subsidy  will  be  fifty  per  cent.  Thus  a  5.56mm  military  small  arms  round  that  normally  would  sell 
for  (for  example)  fifty  cents  per  round  would  be  sold  for  $.25,  with  the  Government  of  Switzerland  paying 
the  other  $.25.  This  subsidy  would  be  phased  out  once  the  Swiss  Munition  Enterprise  has  gained  entry  into 
the  international  military  small  arms  ammunition  market. 

It  also  is  inconsistent  with  the  ICRC  Fundamental  Principles,  which  (among  other  things)  are  a  condition 
for  government  contributions  to  the  ICRC.  The  ICRC  Principle  of  independence  requires  that  it  maintain 
its  autonomy  from  the  Government  of  Switzerland.  It  appears  it  has  not  done  so  in  this  case. 
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and  national  and  international  leadership  expect  military  forces  to  respond  to  them.  Our 
military  forces  are  expected  to  address  each  threat  quickly,  with  minimum  civilian  and 
friendly  force  casualties.  Simultaneously,  environmentalists  are  calling  upon  the  police 
and  military  to  develop,  acquire  and  use  environmentally  safer  ammunition. 

The  military  will  be  expected  to  employ  environmentally  safer,  reduced  ricochet, 
enhanced  accuracy  ammunition  in  missions  across  the  conflict  spectrum.  In  military 
operations  in  urban  terrain  (whether  in  peace  operations  or  conventional  international 
armed  conflict),  peace  operations,  and  other  missions  such  as  counterterrorism,  our 
ammunition  will  need  to  meet  all  of  these  requirements  while  also  minimizing  over¬ 
penetration  risk,  simultaneously  defeating  terrorists  or  other  threats  wearing  body  armor. 
We  cannot  deploy  our  troops  with  multiple  loads  of  ammunition,  requiring  them  to 
change  magazines  according  to  the  threat  of  the  moment.  We  must  come  up  with  a  single, 
all-mission  projectile. 

The  Kneubuehl-designed  5.56mm  bullet  cannot  meet  the  various  requirements 
and  threats  I  listed  in  the  preceding  paragraph.  Indeed,  it  is  a  move  in  the  exact  opposite 
of  the  direction  I  see  occurring.  Mr.  Kneubuehl  designed  a  bullet  for  a  NATO-Warsaw 
Pact  confrontation  on  a  battlefield  virtually  devoid  of  civilians,  a  threat  and  scenario  that, 
for  the  most  part,  ended  a  decade  ago.  Over-penetration  risks  are  greater,  increasing  the 
risk  to  hostages,  to  hostage  rescue  personnel,  or  to  innocent  civilians  in  peace  operations, 
military  operations  in  urban  terrain,  or  other  operations  where  civilians  may  be  present. 
Both  the  M855  and  the  Kneubuehl  projectile  may  be  regarded  as  obsolete  in  the  future 
because  neither  is  environmentally  safe,  and  their  overpenetration  characteristics  pose  too 
great  a  risk  to  innocent  civilians. 

We  have  the  technical  capability  to  meet  what  I  have  suggested  will  be  the 
requirements  for  a  military  small  arms  projectile  for  today’s  -  and  future  —  threats  and 
scenarios.  The  opportunity  is  in  your  hands.  It  will  depend  in  large  measure,  however, 
on  the  degree  to  which  you  are  prepared  to  wrest  the  moral  high  ground  from  the  ICRC, 
Swiss  industrialists,  and  the  Government  of  Switzerland. 

Understand  the  challenge:  one  source  estimates  that  the  ICRC  spent  more  than 
thirty  million  dollars  in  U.S.  Government  donations  in  its  successful  campaign  to  ban 
landmines,  which  it  sees  as  a  valuable  precedent  for  its  small-arms  initiative.'^  It  seems 
likely  that  it  is  prepared  to  spend  as  much,  or  more,  to  benefit  Swiss  economic  interests. 

It  may  succeed,  if  you  permit  it. 

Thank  you  for  your  time. 


See,  e.g.,  Paul  S.  Scarlata,  “Next  Wave  Indoor  Ammo,”  American  Rifleman  (April  1998),  p.  31. 

Major  General  Jarvis  D.  Lynch,  USMC  (Ret.),  “Landmines,  Lies  and  Other  Phenomena,”  United  States 
Naval  Institute  Proceedings  (May  1998),  pp.  44-49,  at  48. 


International  Small  Arms  Disarmament:  Menace  or  Challenge 

by 

Virginia  H.  Ezell 


It  would  do  no  good  to  stand  here  and  list  the  more  than  600  organizations  that  have  taken  on  the 
task  of  monitoring  worldwide  small  arms  proliferation.  Four  years  ago  I  presented  a  paper  here 
describing  the  aspirations  of  a  small  group  individuals  and  organizations  who  had  gathered  near 
Harvard  Yard  in  the  cold  days  of  February  1994.  The  aim  of  their  meeting  was  simply  to  get 
together  to  discuss  the  various  issues  relating  to  small  arms  transfers,  exchange  business  cards 
and  ideas.  Today  the  network  of  activists  which  began  in  1994  is  bigger,  stronger  and  more 
vibrant.  They  have  taken  the  issue,  defined  the  problem  and  the  terms  of  discussion  for  the 
media,  governments,  and  “civil  society.”  To  a  great  extent  they  control  the  international  debate, 
if  there  is  one,  on  small  arms  transfers. 

The  difference  between  now  and  four  years  ago  is  that  a  movement  of  the  few  who  took  this 
topic  seriously  has  burgeoned  into  a  cottage  industry  of  the  many.  Their  goals  are  varied,  from 
strict  controls  over  small  arms  transfers  to  moratoria  on  the  trade  and  production.  The  results  of 
their  work  will  affect  how,  or  even  perhaps  whether,  you  do  business  in  the  future. 

The  largest  organizations  with  infrastructures  which  facilitated  fund  raising  to  support  their  early 
campaigns  have  been  from  the  traditional  disarmament  community:  the  British  American 
Security  Information  Center  (BASIC),  the  Center  for  Defense  Information  (CDI),  Worldwatch 
Institute,  Saferworld,  Human  Rights  Watch,  and  the  Monterey  Institute  for  Strategic  Studies. 
Each  of  these  organizations  has  a  web  site  for  dissemination  of  information  as  well  as  a  means  of 
self-promotion.  They  each  have  a  program  entitled  “small  arms”  or  “light  weapons  project” 
through  which  they  coordinate  activities  in  this  arena.  They  all  have  several  people  on  staff 
working  full  time  on  various  aspects  of  the  problem  of  small  arms  proliferation.  Several 
organizations  not  usually  associated  with  disarmament,  for  example  relief  agencies  such  as 
OXFAM  and  the  International  Committee  for  the  Red  Cross,  have  more  recently  Joined  in  this 
international  movement. 

In  the  beginning,  the  early  proponents  of  international  small  arms  disarmament  had  a  single  idea: 
all  guns  are  bad.  They  appeared  to  be  voices  in  the  wilderness,  the  geopolitical  situation  was  in  a 
state  of  transition  from  a  nuclear  stand-off  to  a  Post-Cold  War  multi-polar  world.  Their  first 
obstacle  was  to  fix  the  attention  of  world  leaders  on  the  issue  of  small  arms  as  a  serious  problem 
which  threatens  world  peace.  To  achieve  their  ultimate  goal,  leaders  within  the  original 
disarmament  network  determined  to  change  international  norms  concerning  small  arms. 

Norms  are  part  of  a  belief  system.  They  make  up  the  foundation  on  which  issues  are  understood 
and  establish  the  context  within  which  a  group  defines  itself  and  the  world  around  it.  Norms 
represent  a  group’s  paradigms.  They  help  distinguish  good  from  evil. 

In  this  instance,  the  international  disarmament  organizations  proposed  to  make  it  socially 
unacceptable  for  nations  to  have  infantry  weapons.  Unlike  earlier  pacifist  movements,  the 
disarmament  community  of  the  1990’s  intended  to  go  beyond  appealing  to  the  decision-makers 
and  raise  the  consciousness  of  individual  citizens.  To  do  that  they  needed  media  attention.  To 
get  that  they  needed  money. 
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A  brief  review  of  the  largest  grants  is  one  measure  of  their  success.  Since  1995  grants  to  various 
disarmament  groups  have  exceeded  $6  million.  This  is  in  addition  to  the  $5  million  grant 
presented  to  Human  Rights  Watch  to  establish  its  small  arms  project  in  1991.  Most  of  the 
money  has  been  targeted  for  specific  programs  to  study  the  problem  of  small  arms  proliferation 
rather  than  general  operating  funds. 

For  example,  the  Rockefeller  Foundation  presented  the  Human  Rights  Watch  with  a  grant  of 
$500,000  “for  continued  support  to  create  new  norms  and  attitudes  toward  the  proliferation  and 
use  of  arms.”  The  Carnegie  Corporation  of  New  York  gave  the  Arms  Control  Association 
(ACA)  $100,000  for  a  “program  on  arms  control  and  national  security  for  the  Washington  press 
corp.”  The  Kendall  Foundation  also  gave  the  ACA  $50,000  “to  advance  public  understanding 
and  support  for  arms  control.”  Saferworld  received  over  $17,000  in  one  grant  from  the 
MacArthur  Foundation  to  “coordinate  activities  in  Europe  and  the  United  States  that  promote  an 
international  arms  trade  code  of  conduct.”  BASIC  received  a  two-year  $150,000  grant  from  the 
MacArthur  Foundation  for  work  “toward  networking  in  policy  analysis  and  public  education 
activities  focused  on  regional  security  in  Europe  and  conventional  arms  trade.”  The  Cowell 
Foundation  gave  the  Human  Rights  Watch  $18,000  to  support  that  organization’s  Project  to  Ban 
Blinding  Lasers.  They  also  gave  an  organization  called  Ploughshares  a  two-year  grant  of 
$40,000  for  the  conventional  arms  portion  of  that  group’s  Mainstream  Media  Project.  The  list 
goes  on. 

Another  measure  of  their  success  might  be  to  look  at  the  various  international  agreements  that 
have  been  drawn  up  and  signed  over  the  past  several  years.  In  November  1997  the  members  of 
the  Organization  of  American  States  (OAS)  agreed  to  a  small  arms  proliferation  convention 
“against  the  illicit  manufacturing  of  and  trafficking  in  firearms,  ammunition,  explosives,  and 
other  related  materials.”  Although  each  of  the  members  has  signed  the  treaty,  to  date  only  a 
handful  have  ratified  it.  This  treaty  generally  proscribes  the  methods  of  arms  transfers  between 
the  members.  It  calls  for  sharing  of  information  between  various  law  enforcement  agencies  of 
the  member  states.  (Inter-American  Convention  Against  The  Illicit  Manufacturing  of  and 
Trafficking  in  Firearms,  Ammunition,  Explosives  and  Other  Related  Materials,  Article  II, 
November  1997.) 

The  OAS  convention  is  the  first  international  agreement  specifically  oriented  toward  regulating 
small  arms  transfers.  Other  international  agreements,  the  Wassenaar  Arrangement  on  Export 
Controls  for  Conventional  Arms  and  Dual-Use  Goods  and  Technologies,  the  United  Nations 
Transparency  in  Armaments  Initiative,  and  the  Convention  on  Conventional  Weapons,  were 
designed  to  control  trade  in  conventional  weapons  excluding  small  arms. 

The  disarmament  community  has  been  campaigning  to  include  small  arms  in  these  agreements 
and  conventions.  According  to  Geraldine  O’Callaghan,  a  small  arms  specialist  at  BASIC,  the 
OAS  convention  is  a  good  beginning  which  should  be  used  as  a  template  for  similar  regional 
agreements.  In  a  recent  meeting  to  discuss  the  progress  in  the  field  of  small  arms  disarmament, 
in  her  remarks  O’Callaghan  said  that  because  illegal  transfers  began  as  legal  ones,  “we  cannot 
allow  the  legal  and  the  illegal  to  be  separated.” 

Based  on  what  some  consider  a  controversial  resolution  from  the  United  Nations’  Economic  and 
Social  Council  (ECOSOC),  disarmament  groups  now  are  calling  for  the  international  community 
to  link  crime  and  conflict.  According  to  one  analyst  the  “breakdown  of  national  boundaries  has 
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ended  the  distinction  between  conflict  and  crime.  Firearms  are  the  weapon  of  choice  for 
combatants  and  criminals  alike.”  (statement  by  Geraldine  O’Callaghan,  at  UN  Commission  on 
Crime  Prevention  and  Criminal  Justice  7th  session,  Vienna,  Austria,  21-30  April  1998) 

The  ECOSOC  resolution  recommends  “measures  to  regulate  firearms”  based  on  ECOSOC’S 
Commission  on  Crime  Prevention.  It  includes  provisions  for  identifying  arms  throughout  the 
transfer  process.  In  addition  to  traditional  serial  numbering,  weapons  will  be  marked  at  each 
stage  in  the  transfer  process  to  help  identify  not  only  the  source  of  supply  but  the  route  the 
weapons  took  before  reaching  their  final  destination. 

While  the  Inter- American  convention  addresses  the  illicit  trade  it  does  not  relate  to  internal 
human  rights  violations  resulting  from  small  arms  abuses  nor  does  it  address  domestic  civilian 
small  arms  issues.  At  the  same  meeting.  Dr.  Natalie  Goldring,  also  from  BASIC,  said  in 
reference  to  the  United  States  as  a  major  supplier  of  conventional  weapons,  “failure  to  regulate 
internally  is  open  season  to  illicit  traffickers.”  She  suggested  that  without  strong  internal 
regulations  governing  firearms  ownership  the  United  States  represents  a  possible  major  source  of 
supply  in  the  illicit  traffic  in  small  arms  in  Latin  America. 

Finally,  another  measure  of  their  success  might  be  in  the  number  of  international  or 
supranational  organizations  which  have  entertained  discussions  on  this  topic.  As  mentioned,  one 
international  organization  known  as  the  Wassenaar  Arrangement  concentrates  not  only  on 
conventional  weapons  transfers  but  includes  technology  transfers  as  its  mandate.  Transparency 
in  arms  transfers  is  the  main  aim  of  this  successor  to  the  Cold-War  era  CoCom  group 
(Coordinating  Committee).  Although  small  arms  have  yet  to  be  added  to  the  list  of  controlled 
items,  some  members,  primarily  Japan,  have  called  for  inclusion  of  small  arms  on  the  list. 

United  Nations  Secretary  General  Koffi  Anan  has  expressed  an  interest  in  the  problem  of  small 
arms  proliferation.  Within  the  UN  secretariat  the  Department  of  Disarmament  Affairs  includes  a 
section  dedicated  to  investigating  aspects  of  small  arms  proliferation.  Anan  convened  a  panel  of 
small  arms  experts  to  study  the  issue.  Their  report,  issued  in  1997,  called  for  a  number  of  actions 
from  members  of  the  United  Nations. 

Among  it  findings  the  panel  reported  that  “accumulations  of  small  arms  and  light  weapons  by 
themselves  do  not  cause  the  conflicts  in  which  they  are  used.  The  availability  of  these  weapons, 
however,  contributes  towards  exacerbating  conflicts  by  increasing  the  lethality  and  duration  of 
violence,  by  encouraging  a  violent  rather  than  a  peaceful  resolution  of  differences,  and  by 
generating  a  vicious  circle  of  a  greater  sense  of  insecurity,  which  in  turn  leads  to  a  greater 
demand  for,  and  use  of,  such  weapons.”  (para.  10,  UN  DOC  A/52/298,  “Report  of  the  Panel  of 
Governmental  Experts  on  Small  Arms”).  The  panel  recommended  identification  and  destruction 
of  surpluses,  improved  methods  of  marking  weapons,  restricting  manufacturing  and  trade  to 
designated  authorized  dealers  and  manufacturers,  and  use  of  the  OAS  convention  as  a  model  for 
other  inter-regional  agreements  on  illicit  arms  trafficking,  (para.  79,  ibid.) 

Most  recently  the  members  of  the  Economic  Community  of  West  African  States  (ECOWAS) 
agreed  to  a  three-year  moratorium  on  arms  transfers  into  and  out  of  the  region.  The  government 
of  Mali  initiated  the  call  for  a  moratorium  on  small  arms  imports  and  exports  in  the  region.  The 
move  was  headed  by  Mali  President  Alpha  Omar  Konare  who  said  that  arms  supplies  of  rifles 
and  other  small  arms  were  a  threat  to  stability.  His  call  for  a  moratorium  is  consistent  with 
earlier  actions  taken  by  the  current  government.  In  March  1996  with  great  international  fanfare 


the  government,  with  cooperation  from  opposition  leaders,  burned  weapons  surrendered  by 
former  anti-government  militiamen  as  part  of  a  peace  agreement.  The  arms  moratorium  was 
signed  in  March  1998.  (Reuters,  27  March  1998) 

Also  within  the  United  Nations,  the  Crime  Prevention  and  Criminal  Justice  Division  in  ECOSOC 
also  has  initiated  programs  focused  on  the  study  of  small  arms  proliferation.  Most  recently  a 
commission  on  crime  prevention  and  criminal  justice  submitted  its  report  on  firearms  regulation. 
This  report  dealt  primarily  with  civilian  firearms  ownership  as  well  as  manufacturing  and  trade. 
The  focus  was  on  law  enforcement  issues  affecting  control  of  the  illegal  use  of  firearms.  From 
their  findings  the  ECOSOC  presented  in  April  1998  a  draft  resolution  to  strengthen  legal 
institutions  and  measures  to  regulate  firearms  transfers  and  manufacturing.  In  May  1998  the 
United  States  government  presented  a  similar  recommendation  for  consideration  by  the  G-8  at 
their  summit  in  the  United  Kingdom. 

In  Europe,  the  European  Union  is  about  to  adopt  a  Code  of  Conduct  relating  to  arms  transfers. 
Based  on  an  earlier  version  passed  in  1991  by  the  European  Council  of  Ministers,  the  European 
Code  of  Conduct  is  intended  to  prevent  destabilizing  small  arms  transfers  through  a  policy  of 
transparency.  The  problem  with  the  code  in  its  current  state,  say  disarmament  advocates,  is  that 
the  decision  to  go  ahead  with  any  transfers  continues  to  rest  with  the  individual  national 
governments.  This  leaves  room  for  interpretation,  and  loopholes  according  to  some  analyses. 
(BASIC  Reports  No.  64, 4  June  1998). 

In  addition,  the  United  States  House  of  Representatives  also  passed  its  own  version  of  a  Code  of 
Conduct  concerning  conventional  weapons  transfers.  Whether  the  current  version  will  pass  in 
the  Senate  depends  on  which  side  of  the  debate  is  predicting  the  outcome. 

It  appears  that  there  are  only  two  organizations  involved  in  the  debate  opposing  and  at  times 
openly  hostile  to  these  various  groups:  the  National  Rifle  Association  and  a  relatively  new  group 
called  the  World  Forum  on  the  Future  of  Sport  Shooting  Activities  (WFSA).  The  latter  was 
initiated  by  members  of  the  NRA  concerned  about  the  direction  international  efforts  in  the  small 
arms  debate  were  taking.  WFSA  members  include  the  NRA,  small  arms  and  ammunition 
manufacturing  associations,  as  well  as  European  and  international  sport  shooting  associations. 
No  figures  were  available  on  the  NRA’s  investment  in  its  own  efforts  as  a  non-governmental 
organization. 

As  you  can  see,  disarmament  projects  are  still  in  their  early  stages.  The  international  community 
is  only  now  catching  up  to  the  small  arms  disarmament  movement.  Governments  and 
international  organizations  have  taken  on  the  task  of  controlling  small  arms  transfers.  The  media 
turns  to  the  disarmament  community  for  information,  interpretation  and  analysis  of  current 
events. 

Not  resting  on  their  laurels,  the  various  disarmament  organizations  have  more  in  store.  Things  to 
look  for  in  the  future  include: 

Greater  emphasis  on  linking  legal  and  illegal  transfers.  In  an  attempt  to  influence  public 
perceptions,  they  will  continue  to  draw  a  link  between  combat  and  crime  with  analysis  based  on 
the  hypothesis  that  world  affairs  now  make  it  difficult  to  distinguish  one  from  the  other. 
Whether  governments  have  made  this  leap  is  one  question,  but  clearly  these  organizations  have 
already  done  so. 


There  will  be  more  pressure  to  include  small  arms  transfers  in  existing  or  pending  transparency 
programs.  Using  the  OAS  convention  as  a  template  they  will  show  that  transparency  works. 
They  already  are  calling  for  governments  considering  arms  trade  codes  of  conduct  to  incorporate 
transparency  in  those  regimes. 

At  some  point  it  is  likely  you  will  see  representatives  from  industries  involved  in  trade  with  the 
developing  world  getting  involved  in  the  debate.  The  issue  of  small  arms  transfers  will  be  linked 
with  the  idea  that  a  transfer  leads  to  instability  in  a  region  or  country.  Instability  is  the  current 
enemy  which  has  replaced  the  old  Soviet  threat.  It  interferes  with  international  commerce  and 
development  programs.  The  result  could  be  a  focus,  at  a  minimum,  financial  support  for  small 
arms  disarmament  campaigns  from  major  investors  in  third  world  development  programs.  It  is 
in  their  interest  to  promote  stability  however  it  is  being  defined. 

There  will  be  more  calls  for  additional  moratoria  similar  to  the  one  adopted  in  West  Africa. 
Although  there  may  be  some  question  as  to  its  effectiveness  given  the  current  situation  in 
Guinea-Bissau,  the  outcome  of  that  conflict  and  actions  of  the  member  states  over  the  next  three 
years  will  be  the  real  test.  Before  that  time  the  small  arms  disarmament  community  will  put 
increased  pressure  to  implement  further  moratoria  as  a  means  of  stopping  the  trade. 

There  will  be  more  pressure  coming  from  the  grassroots  level.  The  aim  will  be  to  continue  to 
galvanize  public  opinion  at  the  national  level  to  achieve  the  international  goal  of  a  highly 
regulated  and  restricted  if  not  out  right  ban  on  the  small  arms  trade.  Those  of  you  who  attended 
the  Eurosatory  exhibition  in  Paris  this  year  may  recall  the  large  number  of  protesters  and  their 
belligerent  attitude  at  the  front  gates  of  Le  Bourget.  Compare  that  to  the  handful  of  quiet 
demonstrators  there  Just  two  years  ago. 

Not  only  has  the  small  arms  disarmament  community  gotten  control  of  the  message,  they  have 
created  an  information  need,  a  demand  for  information  in  this  field.  In  the  process  they  have 
established  themselves  as  the  sole  source  of  supply  for  that  information.  The  momentum  is  in 
their  favor.  The  overall  effect  of  these  campaigns  will  change  the  way,  perhaps  even  whether, 
the  small  arms  industry  does  business  in  the  future. 


UPDATE  ON  RUSSIAN  AND  OTHER  FOREIGN  SMALL  ARMS 

by 

CHARLIE  CUTSHAW 

Since  last  year's  meeting  there  have  been  a  number  of 
significant  developments  in  the  Russian  Small  Arms  community. 
Some  are  within  the  purview  of  my  friend  and  colleague  Mr. 
Valery  Shilin  of  Izhraash,  JSC.  He  will  address  his  firm's  new 
products  during  his  presentation,  probably  most  interesting 
to  those  here  today  is  the  fact  that  several  of  the  small  arms 
that  we  have  seen  only  in  photos  or  at  arms  shows  finally  were 
brought  to  the  United  States  and  we  were  given  the  opportunity 
to  actually  fire  them.  This  was  sponsored  by  the  Marine  Corps 
and  Guns  South,  Incorporated  (GSI)  of  Birmingham,  Alabama.  A 
report  on  those  weapons  follows.  I  took  many  photos  on  the 
range,  but  since  photos  do  not  reproduce  well,  I  have  chosen 
to  use  the  excellent  line  drawings  of  Mr.  Lyn  Haywood  of 
Security  Design  &  Development,  a  UK  firm.  First  the  report  on 
shooting  impressions,  then  some  other  new  developments  of 
significance . 

For  several  years  the  Russian  firm  TsNIITOCHmash  has 
advertised  several  innovative  rifles  and  pistols  for  sale  on 
the  international  arms  market,  all  designed  to  Russian 
military  and  police  requirements.  The  weapons'  innovations 
generated  a  great  deal  of  interest  in  the  West,  but  there  were 


no  opportunities  to  actually  fire  them  until  mid-1997,  when  an 
agreement  was  reached  between  GSI,  TsNIITOCHmash  and  the  US 
government  for  the  firearms  to  be  evaluated  by  representatives 
of  both  government  and  industry.  The  weapons  include  a  new 
high-capacity,  high-powered  pistol,  a  pistol  that  fires  silent 
ammunition,  a  compact  assault  rifle,  two  suppressed  rifles  and 
two  underwater  firearms  -  a  pistol  and  an  assault  rifle. 

There  is  also  what  must  be  the  most  unusual  military  knife  in 
history. 

The  first  weapon  we  will  consider  is  the  Gurza  pistol, 
which  created  quite  a  stir  when  it  first  appeared  in  1993.  It 
has  a  magazine  capacity  of  18  rounds  of  a  new  9x21mm  (Russian 
nomenclature  RG-054)  cartridge  that  delivers  terminal 
ballistic  performance  in  the  .357  magnum  spectrum.  This  new 
cartridge  is  not  the  same  as  the  western  9x21mm,  which  is 
based  on  the  9x1 9mm  Parabellum  round  with  performance  levels 
to  match.  The  9x2 1mm  Russian,  as  we  have  designated  it  to 
differentiate  between  it  and  the  Western  round,  is  based  on 
the  9xl8mm  Makarov  case.  9x21mm  case  head  dimensions  are 
identical  to  those  of  the  9xl8mm  in  those  9x21mm  Russian 
examples  that  have  been  examined  by  the  author.  Moreover,  the 
9x21mm  Russian  round  was  designed  from  the  outset  to  defeat 
both  soft  body  armor  and  car  bodies.  This  reflects  the  crime 
problem  in  Russia,  where  criminals  often  wear  body  armor  and 


drive  powerful  automobiles.  The  nose  of  the  9x21inm  Russian 
bullet  has  a  steel  penetrator  protruding  from  the  gilding 
metal  jacket.  According  to  Russian  literature,  this  provides  a 
penetration  of  30  layers  of  Kevlar®  and  two  1.2mm  thick 
titanium  plates  at  a  range  of  50  meters.  There  is  no  reason 
to  doubt  this,  as  the  Gurza  bullets  we  fired  into  National 
Institute  of  Justice  (NIJ)  Level  IIIA  (.44  Magnum  protection 
level)  body  armor  at  50  meters  during  the  tests  were  cleanly 
penetrated  with  the  bullet  passing  deep  into  a  heavy  rubber 
mannequin  over  which  the  protective  vest  was  placed. 

The  Gurza  pistol  itself  is  a  curious  design.  Unlike 
other  modern  pistols  whose  frame  is  made  entirely  of  polymer, 
the  Gurza  uses  polymer  only  for  the  grip  and  trigger  guard. 

The  upper  portion  of  the  frame  is  constructed  of  steel.  The 
boundary  between  the  polymer  lower  and  steel  upper  portion  of 
the  frame  can  clearly  be  seen  in  the  accompanying  photographs. 
Another  unusual  feature  of  the  Gurza  is  its  trigger  action. 

The  pistol  uses  a  conventional  external  hammer,  but  the  Gurza 
is  not  double/  single  action  as  appearances  would  indicate. 
When  the  hammer  of  the  Gurza  is  fully  down,  the  trigger  is 
completely  disengaged  from  the  sear  mechanism.  Placing  the 
hammer  in  a  half  cock  position  actuates  the  trigger  into 
"double  action"  mode  where  pulling  the  trigger  brings  the 
hammer  to  full  cock  and  then  drops  it,  firing  the  weapon.  The 


firing  mechanism  operates  in  single  action  (hammer  cocked)  on 
subseguent  shots.  The  single  action  operation  of  the  Gurza 
would  be  unacceptable  to  any  Western  military  or  police 
organization,  as  trigger  pull  in  this  mode  is  no  more  than  1.5 
to  two  pounds  with  no  take-up  whatsoever!  I  was  the  first 
American  to  fire  the  Gurza  and  after  my  first  double— action 
shot  was  caught  totally  by  surprise  by  the  light  weight  and 
sensitivity  of  the  Gurza 's  single— action  trigger,  resulting  in 
the  pistol  firing  the  moment  my  finger  touched  the  trigger, 
causing  the  shot  to  miss  the  target.  I  was  able  to  control 
the  trigger  for  subsequent  shots,  but  the  trigger  of  this 
pistol  is  entirely  too  light  for  operational  use  by  Western 
military  or  police.  When  asked  about  this,  TsNIITOCHmash 
representatives  stated  that  the  light  trigger  pull  was  a 
requirement  from  the  unspecified  agency  which  originally 
requested  the  Gurza. 

The  Gurza  has  no  external  safety  mechanisms  other  than  a 
grip  safety,  visible  at  the  upper  portion  of  the  pistol  s 
backstrap  and  the  trigger  disconnector  when  the  hammer  is 
fully  down.  It  is  not  known  if  there  is  a  firing  pin  block. 
Locking  is  based  on  the  "dropping  block"  principle  as  used  in 
the  Walther  P38/P1  and  in  the  Beretta  Model  92  series.  The 
magazine  release  is  ambidextrous  and  releases  by  pressing 
forward  with  the  thumb.  When  the  release  is  pressed,  the 


magazine  drops  free.  There  were  no  stoppages  whatsoever  while 
the  Gurza  was  fired  hundreds  of  times  by  numerous  attendees. 

In  fact,  reliability  characterized  all  the  weapons  brought  by 
TsNIITOCHmash.  None  had  a  single  stoppage.  The  polymer  grip 
of  the  Gurza  is  at  a  comfortable  angle  which  appears  to  be 
close  to  that  of  the  Colt  M1911,  considered  by  many  to  be 
nearly  ideal.  This  writer  found  the  pistol  to  be  easy  to 
control  and  muzzle  rise  to  be  quite  manageable,  despite  the 
high  -  velocity  cartridges.  The  only  serious  complaint  about 
the  Gurza  is  its  single  action  trigger  mechanism,  which  is  so 
unusual  as  to  be  considered  bizarre  by  virtually  all  present 
and  categorically  unsafe  in  single  action  mode. 

Other  than  its  ammunition,  the  PSS  pistol  brought  for 
test  by  TsNIITOCHmash  is  a  conventional  blowback  operated 
semiautomatic  pistol.  The  PSS  was  designed  to  a  special 
operations  requirement  and  is  unique  in  that  fires  a  silent 
(not  suppressed)  cartridge.  The  only  sound  to  be  heard  when 
the  PSS  is  fired  is  the  movement  of  the  slide  back  and  forth. 
It  is  odd  in  a  pistol  of  this  type  that  there  is  no  means  of 
locking  the  slide  in  place  so  that  the  sound  of  its  movement 
is  eliminated.  Even  with  the  movement  of  the  slide,  the  sound 
level  of  the  PSS  approximates  that  of  an  air  gun. 

The  PSS  fires  the  SP-4  silent  cartridge  developed 
especially  for  it  and  the  NRS-2  "Special  Scout  Knife" 


described  below.  The  captive  piston  technology  involved  in 
this  unusual  cartridge  is  not  new;  it  was  used  during  the 
Vietnam  War  for  silent  revolvers  employed  by  American  "tunnel 
rats."  The  silent  cartridge  eliminates  both  the  weapon's 
muzzle  blast  and  the  bulky  silencer  "can"  usually  associated 
with  suppressed  weapons  and  allows  the  PSS  to  be  a  very 
compact  pistol.  The  SP-4  cartridge  piston  propels  a  simple 
steel  cylindrical  bullet  with  a  copper  rotating  band  down  the 
rifled  barrel  of  the  PSS.  The  piston's  forward  motion  is 
stopped  against  the  internal  shoulder  of  the  thick  cartridge 
case,  sealing  the  propelling  gases  inside.  They  are  slowly 
and  silently  bled  off.  SP-4  casings  examined  by  the  author 
have  no  headstamp  to  identify  their  origin,  although  given  the 
publicity  attained  by  the  weapons  that  fire  the  SP-4 
cartridge,  there  can  be  little  doubt  as  to  the  origins  of  such 
unusual  cartridges. 

The  compact  size  of  the  PSS  and  its  ability  to  fire  in 
silence  without  requiring  an  external  suppressor  make  it  ideal 
for  special  operations  missions.  The  pistol  is  also  well  - 
suited  for  police  SWAT  work  where  minimum  noise  levels  are 
required.  The  PSS  is  easily  concealable  in  a  jacket  pocket  or 
in  the  issued  shoulder  holster  that  accompanies  each  pistol  in 
its  factory  box.  The  PSS  utilizes  a  steel  frame,  with  polymer 
grips  which  also  constitute  the  lower  frame.  There  is  no 


conventional  gripstock  as  in  most  Western  designs.  Operation 
of  the  PSS  is  straight  blowback.  There  is  a  Makarov-style 
safety  on  the  slide  and  functioning  is  similar  to  that  of  the 
Makarov.  There  are  no  unusual  trigger  mechanisms  as  with  the 
Gurza.  The  PSS  is  pleasant  to  shoot,  with  little  felt  recoil 
and  although  TsNIITOCHmash  claims  an  effective  range  of  50 
meters,  that  is  questionable  given  the  subsonic  velocity  of 
the  cylindrical  steel  bullet  fired  from  the  SP-4  cartridge, 
which  is  also  fairly  lightweight  and  has  abysmal  aerodynamics. 
This,  coupled  with  a  very  short  barrel  length,  does  not 
indicate  an  effective  range  much  greater  than  the  distance 
which  the  PSS  was  fired  during  our  evaluation  -  some  25 
meters.  Nonetheless,  the  PSS  is  a  very  effective  pistol  for 
its  intended  purpose  of  close  range  shooting  in  military 
special  operations  or  police  SWAT  missions.  Its  lack  of  muzzle 
blast  would  also  make  it  ideal  for  use  in  confined  spaces. 

The  MA  "Vikhr"  Compact  Assault  Rifle  is  occasionally 
j^gfer’red  to  in  the  Western  press  as  a  submachine  gun,  but  this 
is  not  the  case;  a  submachine  gun  by  definition  fires  pistol 
cartridges,  while  the  MA  fires  a  "intermediate"  caliber 
cartridge,  the  9x39mm  SP-5  and  SP-6.  Both  of  these  "special" 
cartridges  are  derived  from  the  venerable  7. 62x3 9mm  and  fire  a 
massive  250  grain  bullet  of  great  sectional  density  at 
subsonic  velocity.  The  lead  cored  SP-5  is  a  full  metal  jacket 


(FMJ)  "ball"  round,  while  the  SP-6,  with  its  steel  penetrator, 
is  armor-piercing.  The  MA  is  one  of  several  recent  Russian 
weapons  that  fire  this  new  and  apparently  very  effective 
round.  Two  of  these,  the  AS  suppressed  assault  rifle  and  the 
VSS  suppressed  sniper  rifle  were  also  tested  during  the 
TsNIITOCHmash  visit  and  are  discussed  below.  We  will  discuss 
effectiveness  of  the  SP-6  round  in  more  detail  under  the 
section  on  the  AS  and  VSS. 

The  MA  is  a  gas  -  operated  compact  assault  rifle  derived 
from  the  basic  Kalashnikov,  but  with  significant  differences. 
(We  should  note  that  the  A-91,  a  very  similar  compact  assault 
rifle  in  9x39mm  and  other  calibers,  is  manufactured  by  Tula 
KBP.)  The  MA's  selector  lever,  for  example,  is  ambidextrous 
and  has  been  moved  to  a  position  at  the  rear  of  and  above  the 
trigger  guard  where  it  can  be  manipulated  by  the  operator 
without  removing  his  hand  from  the  grip.  The  receiver  cover 
similar  to  that  of  the  AKS-74U  in  that  it  is  not  detached  when 
field  stripping  the  weapon;  when  released,  the  cover  pivots  up 
at  the  front  just  behind  the  rear  sight  for  access  to  the 
operating  components.  A  major  difference  between  the  MA  and 
similar  weapons  is  that  the  MA  is  striker  fired,  rather  than 
using  a  hammer.  The  design  is  otherwise  conventional  and 
follows  the  Kalashnikov  AK-100  pattern,  using  primarily 
stamped  metal  and  polymer  components.  The  compensator  at  the 


front  of  the  barrel  enables  control  to  be  maintained  while 
firing  on  full  automatic.  The  MA  has  no  burst  feature. 

The  ammunition  is  a  critical  component  of  the  MA  system. 

A  conventional  compact  assault  rifle  firing  5.56x45mm  NATO 
ammunition  would  have  an  unacceptable  muzzle  blast  without  a 
muzzle  compensator  because  that  cartridge's  powder  charge  is 
designed  to  be  consumed  in  a  much  longer  barrel.  The 
5.56x45ram  is  also  supersonic,  which  adds  a  sharp  "crack"  to 
the  muzzle  blast.  The  heavy  subsonic  bullet  fired  by  the  MA 
and  other  weapons  in  9x39mm  caliber  eliminates  this  problem. 
Muzzle  blast  is  reduced  by  lowering  the  powder  charge  to  a 
level  where  it  is  consumed  in  the  short  barrel  of  not  only  the 
MA,  but  in  the  two  suppressed  assault  weapons  discussed  below. 
Terminal  effects  are  maintained  by  the  heavy,  high  sectional 
density  250  grain  bullet.  The  MA  is  not  intended  for  long 
range  work;  its  maximum  effective  range  is  only  200  meters, 
but  this  is  significantly  higher  than  pistol  -  caliber 
submachine  guns,  and  is  well  within  the  range  of  most 
battlefield  encounters  and  the  MA  is  ideal  for  CQB  use.  At 
typical  CQB  ranges,  the  9x39mm  bullet  would  far  surpass  pistol 
caliber  weapons  in  terminal  effects.  Magazines  are  of 
translucent  polymer  construction  and  are  available  in  either 
10  or  20  round  versions,  although  efficacy  of  a  10  round 


magazine  in  a  weapon  such  as  the  MA  is  questionable.  Like  the 
other  weapons  demonstrated,  the  MA  functioned  flawlessly. 

Because  of  their  similarities,  we  will  treat  the  VSS 
••Vintorez"  (Thread  Cutter)  suppressed  sniper  rifle  and  AS 
"Val"  (Rampart)  suppressed  assault  rifle  as  one.  The  primary 
difference  between  the  two  is  the  furniture;  the  mechanism  and 
functioning  of  both  rifles  are  identical.  Both  rifles  fire  the 
9x39mm  round.  The  primary  round  for  the  VSS  is  the  SP-5  FMJ 
due  to  its  increased  accuracy  over  the  SP-6  AP.  Conversely, 
the  SP-6  is  favored  for  use  in  the  AS  assault  rifle,  because 
of  its  better  terminal  ballistics.  On  the  range,  however,  we 
fired  SP-6  rounds  from  the  VSS  and  were  able  to  penetrate  both 
sides  of  a  US  PASGT  helmet  at  150  meters,  although  the  first 
shot  missed.  Using  a  magazine  loaded  with  SP-5  FMJ  rounds  in 
the  VSS,  however,  the  author  was  able  to  hit  several  eight 
inch  (203mm)  steel  targets  at  150  and  200  meters  with  every 
shot.  The  claimed  effective  range  of  the  VSS  is  400  meters. 

Like  many  similar  Russian  weapons,  the  AS  and  VSS  were 
derived  from  the  Kalashnikov,  but  with  differences.  The  basic 
mechanism  of  both  rifles  is  essentially  that  of  the  MA  "Vikhr" 
described  above.  The  only  difference  of  note  is  the 
Kalashnikov-style  selector  switch  on  both  the  VSS  and  AS. 

Both  rifles  are  select  fire,  and  both  are  designed  to  be  fired 
only  with  the  suppressor  installed.  The  trigger  pull  of  both 


]fifles  has  extiranisly  long  take~upr  ^  fairly  crisp  brsak,  but 
with  significant  backlash. 

The  suppressor  is  of  the  "dry"  type,  and  although  we  were 
not  allowed  to  disassemble  it,  certain  inferences  may  be 
derived  from  our  experiences  with  the  rifles  and  from  Russian 
publications  on  the  subject.  During  our  tests,  several 
hundred  rounds  were  fired  through  both  the  AS  and  VSS,  both 
semi  and  full  automatic,  with  no  apparent  degradation  in 
suppressor  effectiveness.  The  oil  on  the  surface  of  the 
suppressors  was  literally  burning  off,  but  the  suppressors 
remained  effective.  Illustrations  of  these  suppressors  in 
Russian  small  arms  publications  have  shown  them  disassembled 
with  angled  baffles,  but  no  "wipes"  or  other  material  to 
enhance  sound  suppression.  The  baffles  are  removed  as  a  unit 
and  are  held  in  proper  alignment  by  metal  strips  running  the 
length  of  the  baffle  unit.  A  full  analysis  of  the  suppressors 
used  by  these  rifles  will  have  to  wait  until  we  have  full  and 
unlimited  access  to  them. 

Two  weapons  that  have  attracted  a  great  deal  of  attention 
in  the  West  are  the  SPP-1  underwater  pistol  and  the  APS 
underwater  assault  rifle.  Save  for  the  Heckler  and  Koch  Pll 
underwater  pistol,  the  Russian  weapons  are  unique.  Although 
comparisons  are  invidious,  when  one  is  dealing  with  weapons 
such  as  these,  they  are  unavoidable,  so  we  feel  obliged  to 


briefly  compare  the  H&K  Pll  and  its  Russian  SPP— 1  counterpart. 
Space  does  not  allow  a  full  comparison,  but  suffice  it  to  say 
that  based  on  available  data,  the  capabilities  of  the  two 
weapons  are  virtually  identical,  although  the  SPP-1  can  be 
reloaded  by  the  user  with  clips  of  four  rounds  while  the  Pll 
barrel  unit  must  be  returned  to  the  factory  for  reloading. 

The  Pll  is  fired  electronically,  while  the  SPP-1  uses  a  simple 
rotating  firing  pin  similar  to  that  of  the  1874  Sharps 
four-barreled  derringer.  The  H&K  pistol  has  five  shots  rather 
than  four,  but  given  its  cost  and  complexity,  the  Russian 
pistol  appears  to  be  a  more  cost  effective  and  reliable  design 
which  may  find  acceptance  in  the  Western  special  operations 
community  once  barriers  to  importation  are  overcome . 

The  APS  underwater  assault  rifle,  like  the  other  weapons 
discussed  herein,  was  derived  from  the  Kalashnikov,  but  in  its 
final  form  is  significantly  different  from  the  original.  The 
APS  entered  Soviet  service  in  the  early  1980' s,  but  did  not 
become  known  in  the  West  until  some  ten  years  later  and  then 
only  because  the  Russians  began  advertising  it  for  sale.  The 
APS  rifle  and  PSS  pistol  both  fire  "darts"  which  are 
stabilized  by  the  cavitation  of  water  as  they  pass  through  it, 
rather  than  by  spinning.  Both  weapons,  therefore,  are 
smoothbore.  The  APS  rifle  is  gas  operated,  select  fire  and 
fires  from  the  open  bolt.  The  latter  is  due  to  that  fact  that 
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the  barrel  must  be  filled  with  water  when  the  weapon  is  fired 
and  firing  from  the  open  bolt  is  the  only  way  to  accomplish 
this.  The  fit  and  finish  of  the  APS  we  examined  was  crude, 
although  the  weapon  functioned  flawlessly  when  fired.  The 
SPP-1  pistol  appears  less  crude,  but  still  not  up  to  Western 
standards,  although  it  should  be  noted  that  Russian  firearms 
manufacturers  do  not  generally  finish  their  military  weapons 
to  a  particularly  high  standard. 

We  were  not  afforded  the  opportunity  to  fire  the  SPP~1 
underwater  pistol  nor  APS  underwater  rifle  because  to  do  so 
would  have  involved  putting  several  dozen  persons  of  varying 
firearms  handling  ability  underwater  with  loaded  weapons. 

Live  firing  was  thus  limited  to  two  military  divers  who  fired 
both  weapons  at  underwater  targets .  Both  weapons  performed 
flawlessly  and  hit  and  penetrated  the  targets.  It  would 
appear  that  both  of  these  weapons  merit  a  complete  evaluation 
by  police  and  military  forces  who  have  a  requirement  for  such 
items,  as  they  fulfill  unique  requirements. 

The  final  item  we  were  allowed  to  observe,  but  not  test 
fire,  was  the  NRS-2  Special  Scout  Knife,"  which  seems  to  be 
the  answer  to  a  question  that  nobody  asked!  The  reason  that 
none  of  the  attendees  was  allowed  to  fire  the  NRS-2,  was  that 
the  user  must  be  very  careful  when  firing  it  not  to  shoot  off 
his  fingertips!  The  NRS-2  fires  one  SP-4  silent  cartridge. 
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but  the  position  that  must  be  used  to  fire  the  knife  is  such 
that  it  cannot  be  accurate  at  anything  other  than  pointblank 
range,  and  it  takes  so  long  to  get  the  NRS-2  properly 
positioned  in  one's  hand  to  preclude  losing  one's  fingers  that 
it  would  appear  to  be  far  better  to  simply  carry  a  PSS  silent 
pistol  and  use  the  sharp  end  of  the  knife  if  one  were  to 
encounter  close— in  threats.  Space  precludes  describing  the 
loading  and  reloading  procedures  for  the  NRS-2,  but  suffice  it 
to  say  that  they  are  not  conducive  to  rapid  fire. 

TsNIITOCHmash  has  developed  a  family  of  small  arms  which 
should  be  of  great  interest  to  military  and  police  special 
operations  users.  With  the  exception  of  the  bizarre  NRS-2 
"Special  Scout  Knife"  and  the  excessively  light  trigger  pull 
of  the  Gurza  pistol,  which  could  easily  be  corrected,  all  of 
the  weapons  appear  to  be  well-designed,  robust  and  reliable. 
These  weapons  are  currently  unavailable  in  the  West,  but  it  is 
possible  that  export  may  begin  in  1998  with  firearms  and 
ammunition  available  to  qualified  military  and  police  users. 


TULA  KBP 

Tula  KBP  is  one  of  the  "big  three"  Russian  small  arms 
producers,  but  like  the  others,  also  produces  many  other 
items.  Tula,  for  example  also  produces  armored  fighting 
vehicles,  while  Izhmash  makes  automobiles  and  TsNIITOCHmash 


makes  electroptics .  All  three  companies  are  quite  diverse  in 
their  product  lines,  but  our  concern  is  small  arms.  Tula  KBP 
had  a  contingent  at  this  years  SHOT  Show  and  in  their  "back 
room"  had  information  on  military  small  arms  that  were  not  on 
display  to  the  general  audience.  One  of  these  items  was  an 
astonishing  new  assault  rifle,  the  A-91M. 

Tula  representatives  were  reluctant  to  discuss  details  of 
the  rifle  with  the  author  other  than  to  state  that  it  is  not 
yet  in  full  production.  The  A-91M,  despite  its  designation, 
bears  little  resemblance  to  the  A-91  compact  assault  rifle 
also  manufactured  by  Tula  KBP.  It  is  not  a  simply  bullpup 
version  of  the  earlier  rifle.  Moreover,  while  the  A-91M  is 
similar  in  appearance  to  the  Kalashnikov  family,  it  is  not  a 
Kalashnikov  or  one  of  its  derivatives  with  bullpup  furniture, 
as  are  the  Armenian  K-3,  the  Chinese  Type  86,  The  Tula  OTs-14 
"Groza and  the  recently  announced  South  African  CR-21. 

Despite  being  manufactured  by  the  same  Russian  firm  that 
produces  the  OTs-14,  which  is  truly  a  Kalashnikov  -  derived 
bullpup,  the  A-91M  is  apparently  quite  different.  One 
indication  that  the  A-91M  is  different  is  the  lack  of  an 
obvious  ejection  port.  The  sole  opening  in  the  upper  receiver 
is  a  small  oval  hole  just  to  the  right  of  and  beneath  the 
rifle's  carrying  handle.  This  small  aperture  is  the  ejection 
port;  spent  casings  are  ejected  straight  forward,  not  to  the 


side  or  downwards  as  is  the  case  with  most  other  rifles.  When 
the  bolt  is  forward  and  the  magazine  inserted,  the  rifle's 
receiver  is  completely  closed,  thereby  minimizing  the 
opportunity  for  entry  of  dust  and  foreign  matter  into  the 
rifle's  operating  parts.  Even  with  the  bolt  to  the  rear,  the 
ejection  port  is  so  small  that  the  receiver  of  the  A-91M  is 
still  virtually  a  closed  system  as  long  as  a  magazine  is  in 
place.  The  gas  system  of  the  A-91M  appears  somewhat  different 
than  that  of  Kalashnikov  derived  weapons.  The  gas  block 
itself  is  completely  different,  but  whether  the  A-91M  uses  a 
Kalashnikov-type  bolt  carrier  and  operating  rod  as  do  most 
other  Russian  designed  gas  -  operated  rifles  remains  to  be 
seen.  All  furniture  is  polymer.  The  nonreciprocating 
charging  handle  is  located  at  the  left  front  of  the  carrying 
handle  and  can  be  pivoted  up  or  down  at  the  shooter's 
discretion.  The  barrel  of  the  A-91M  appears  to  be  located 
below  the  line  of  recoil  forces,  which  will  probably  make  it 
highly  controllable  in  fully  automatic  mode  by  minimizing 
muzzle  rise.  The  flash  suppressor  is  a  western  -  style 
"birdcage,  "  rather  than  a  typical  Russian  suppressor.  The 
selector  lever  is  similar  in  shape  and  function  to  that  of 
Kalashnikov  weapons,  but  is  in  a  different  location.  Since 
Tula  claims  that  the  A-91M  is  intended  to  be  fully 
ambidextrous,  there  is  probably  a  mirror  image  selector  on  the 


left  side  of  the  receiver.  The  only  Kalashnikov  component 
that  appears  to  be  shared  by  the  A-91M  is  the  magazine,  which 
may  be  either  steel  or  polymer. 

Although  the  designation  of  the  A-91M  would  indicate  that 
it  is  derived  from  the  A— 91  compact  assault  rifle,  this  is 
open  to  question,  given  the  functioning  and  overall  design  of 
the  A-91M,  which  appears  to  be  significantly  different  than 
the  A-91.  If  the  A-91M  was,  indeed,  derived  from  the  A-91,  it 
has  been  extensively  modified.  The  A-91  is  a  very 
conventional  small,  gas-operated  assault  rifle  that  ejects  to 
the  right  from  a  Kalashnikov-type  ejection  port.  In  concept, 
it  is  virtually  identical  to  the  MA  Vikhr  discussed  above, 
except  that  the  A— 91  is  available  in  four  different  calibers  — 
5.45x39mm,  5.56x45mm,  7. 62x3 9mm  and  9x39mm.  (See  drawing.) 

The  A-91M  mounts  a  new  40mm  grenade  launcher  designated 
the  GP-97  above  the  barrel.  The  rear  mount  of  the  GP-97  mates 
to  a  large  boss  at  the  base  of  the  front  sight  post.  The 
grenade  launcher's  forward  mount  probably  clamps  to  the  barrel 
at  the  enlarged  portion  midway  between  the  forearm  and  flash 
suppressor.  In  available  photos,  the  GP-97  appears  to  be 
offset  slightly  to  the  right  with  its  trigger  located  against 
the  forward  pistol  grip  where  it  can  be  easily  be  manipulated 
by  either  right  or  left  handed  shooters.  The  GP-97  appears  to 
be  essentially  an  inverted  GP— 95  grenade  launcher  with  the 


trigger  mechanism  and  mounting  system  relocated  for 
positioning  above,  rather  than  beneath,  the  rifle  barrel.  The 
GP-97  fires  standard  VOG-25  and  V0G-25P  40mm  grenades  to  a 
range  of  400  meters.  The  A-91M  also  can  fire  muzzle  - 
launched  projected  grenades.  Whether  the  flash  suppressor  is 
standard  NATO  configuration  is  not  known,  but  it  appears  to  be 
very  close  dimensionally  to  the  22mm  NATO  standard. 

Because  the  A-91M  only  recently  became  known  in  the  west 
and  none  have  been  made  available  for  evaluation,  technical 
details  of  this  new  rifle  are  lacking.  Why  Tula  chose  to 
chamber  the  rifle  only  in  7.62x39mm  is  a  mystery.  The  OTs-14 
Groza  for  military  use  is  chambered  in  this  caliber  rather 
than  5.45x39mm,  so  the  A-91M  may  be  intended  for  use  by 
special  army  units.  Nonetheless,  any  rifle  chambered  in 
7.62x39mm  can  easily  be  redesigned  to  fire  5.45x39mm,  9x39mm, 
or  5.56x45mm.  If  Tula  is  serious  about  marketing  the  A-91M 
outside  Russia,  they  will  soon  introduce  it  in  alternative 
calibers.  On  the  whole,  from  what  can  be  deduced  from 
available  photos  and  the  little  information  provided  by  Tula 
KBP,  the  A-91M  appears  to  be  a  generally  well-designed  and 
executed  bullpup  rifle.  Whether  or  not  it  will  be  viable  in 
the  world's  highly  competitive  small  arms  market  remains  to  be 


seen. 


CHINA 


Another  new  rifle  and  associated  light  machine  gun  has 
been  introduced  by  the  Chinese.  These  weapons  have  been  under 
development  for  some  time,  but  were  unknown  in  the  west  until 
China  reclaimed  Hong  Kong  in  1997,  when  Chinese  troops 
arriving  there  to  take  over  from  the  British  were  eguipped 
with  them.  Despite  the  fact  that  their  troops  were  openly 
shown  with  these  two  new  weapons,  the  Chinese  military  has 
released  little  information  on  them.  The  Chinese  have  not 
announced  the  model  designation  of  the  new  weapons,  nor  has 
there  been  an  explanation  as  to  why  the  developers  chose  to 
chamber  the  weapons  in  5.8mm,  rather  than  a  more  common 
chambering.  A  partial  explanation  came  from  an  article  in  the 
Chinese  press  which  stated  that  while  the  bullet  diameter  of 
the  5.8  is  greater  than  that  of  the  military  small  arms  of 
other  nations,  the  overall  cartridge  weight  is  not  appreciably 
greater,  so  that  soldiers  can  carry  the  same  amounts  of 
ammunition.  At  the  same  time,  the  muzzle  velocity  of  the  5.8 
bullet  is  essentially  the  same  as  that  of  western  military 
cartridges,  implying  that  the  ballistic  coefficient  and 
sectional  density  of  the  new  Chinese  round  is  greater  than 
that  of  western  military  ammunition.  The  Chinese  have  not 
even  publicly  announced  the  cartridge  case  length,  although 
some  sources  have  stated  that  the  cartridge  is  5.8x42mm. 


Both  weapons  are  gas-operated,  select  fire  and  feed  from 
either  a  30  round  polymer  magazine  or  75  round  drum.  Both 
apparently  fire  from  the  closed  bolt.  From  limited 
information  in  the  Chinese  press,  the  barrel  of  the  light 
machine  gun  is  probably  not  of  the  quick  change  type.  Iron 
sights  are  protected  blade  front  and  aperture  rear,  adjustable 
for  windage  and  elevation.  In  addition,  there  are  daylight 
and  low  light  optical  sights  for  the  new  weapons,  both  3x. 

The  rifle  can  fire  muzzle  launched  grenades  and  there  is  also 
provision  for  a  underbarrel  grenade  launcher . 

There  is  a  high  degree  of  parts  interchangability  between 
the  two  weapons.  In  fact,  the  only  significant  difference 
between  the  two  is  the  heavier  barrel  of  the  light  machine 
gun.  The  weapons  appear  to  be  of  modern  design,  making 
extensive  use  of  state  of  the  art  materials  such  as  polymers 
and  lightweight  metal  stampings  and  extrusions.  According  to 
Chinese  press  articles,  the  new  Chinese  weapons  achieve 
greater  reliability  than  Kalashnikov  firearms,  but  this  is 


unsubstantiated . 


Technical  Specifications 


Rifle 

LMG 

Caliber 

5.8x42inm  (est) 

5.8x42mm  (est) 

Operation 

Gss 

Gss 

Weight 

3 . 25kg 

3.95kg 

(7.151b) 

(8.691b) 

Length 

746mm  (29.3in) 

840mm  (33in) 

Feed 

Detachable  box 

Detachable  box 

Magazine, 

Magazine, 

30/75  rounds 

30/75  rounds 

The  End. 
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NRS-2  SPECIAL  SCOUT  KNIFE 
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INDEPENDENT  LABORATORY  TESTS  OF  BREAKTHROUGH®  FOR  MATERIAL 

COMPATIBILITY  AND  PERFORMANCE 

Tests  Conducted  By  Scientific  Material  International  Inc.,  An  Internationally  recognized  Aerospace  Testing  Laboratory 


TEST  PERFORMED 

RESULTS 

CHLORINE  CONTENT 

Pass 

NON-VOLATILE  RESIDUE 

Pass 

STOCK  LOSS  CORROSION 

2024-T3  Aluminum  (Bare) 

4375  Magnesium 

4507  Copper 

4911  Titanium 

5040  Carbon  Steel 

5536  Nickel  (Hastalloy  X) 

2024-T3  Anodized 

410  Stainless  Steel  Cad  Plated 

SAE  ARP  1755 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

Pass 

IMMERSION  CORROSION 

4037  Aluminum 

4377  Magnesium 

491 1  Titanium 

5050  Carbon  Steel 

5040  Carbon  Steel  Cad  Plated 

ASTMF483 

Pass 

Pass 

Pass 

Pass 

Pass 

SANDWICH  CORROSION 

2024-T3  Anodized 

2024-T3  Alclad 

7075-T6  Anodized 

7075-T6  Alcad 

ASTMF1110 

Pass 

Pass 

Pass 

Pass 

TITANIIUM  STRESS  CORROSION 

AMS  4911 

AMS  4916 

ASTM  F  945 

Pass 

Pass 

HYDROGEN  EMBRITTLEMENT 

ASTM  F  519 

Pass 

COATING  ADHESION 

PESD-STD  141  TEST 
METHOD  No.  6301 
Pass 

EFFECT  ON  PAINTED  SURFACES 

Epoxy  Topcoat 

Polyurethane 

Enamel 

Pass 

Pass 

Pass 

STRESS  CRAZING  OF  ACRYLIC  PLASTIC 
(Mil-P-5425  and  MiI-P-25690) 

Pass 

STRESS  CRAZING  OF  POLYCARBONATE  PLASTIC 
(Mil-P-83310) 

Pass 

EFFECT  ON  POLYSULFIDE  SEALANTS 

Pass 

RUBBER  COMPATIBILITY 

Pass 

EFFECT  ON  POLYIMIDE  INSULATED  WIRE 

Pass 

Powder  Metallurgy  Replacements 
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ORNL  Non-lead  Bullet  Efforts  Have  Focused  on 
Perfecting  a  One-to-one  Replacement  for  Lead 
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The  powder  metallurgy  approach  allows  for  significant  flexibility  in 
the  design,  fabrication,  and  performance  of  small  caliber  bullets. 
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Billions  of  rounds  fired  each  year 


Modern  Bullets  Fragment, 


And  Acid  Rain  Dissolves  the  Lead 


The  Search  for  a  Lead  Replacement 
Is  Not  a  New  Endeavor 
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steel,  bismuth,  sintered  tungsten,  tin,  polymer-tungsten  composites 

"Practice  ammunition" has  been  studied  and  is  used  by  the  miiitary. 

Powdered  iron,  same  with  different  binders,  metal  powders  in 
polymer  matrices 


More  Recently,  the  Danger  of  Lead  in 
ALL  Ammunition  Has  Been  Realized 
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It  has  been  estimated  that 
HUNDREDS  OF  TONS  OF  LEAD  PER  DAY 


£ 

E 

fU 

CO 

£ 

(D 

75 

£ 

CO 


o 

I 

u 


cu 


a; 

tu 

fO 

cu 

S-  cu 

CU  U) 


LO 


cn 


ro 


a; 

fU 

cu 


C/) 


o 


CO  O 

J;;  = 

CCD  — 
3  ■=  £ 

2  £  o 


rsl 

rsj 


rn  ^ 


O 

s_  cu 


CO 

■M 

o 

o 

CO 

-M 

cu 

cu 

CO 

cu 

> 

■ 

u 

fU 


CL) 

CO 


a 

A 

c 

cu 

C-M 

TD 

CU 

U 

Z3 

CO 

£ 

■  ma^m 

fU 

cu 

o 

■  MHaH 

■ 

-Q 

T3 

CU 

E 

£ 

CU 

£ 

"O 

LU 

"sT 

CO 

o 

O 

u 

cu 

I 

c 

o 

Q 

cu 

cn 

u 

H 

• 

• 

• 

CO 

cu 

u 


u 

cu 

CO 


fU 


cu 

£ 

cu 

u 


cu 


fU 


r- 

r6 


a; 

fU 


orn/ 


Yearly  Military  Production  Numbers  for  Small  Caliber 
Ammunition  Are  In  the  Hundreds  of  Millions 
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Why  is  the  Department  of  Energy  interested  in 
non-lead,  frangible  ammunition? 
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Powdered  Metals  Can  Be  Combined  to 
Produce  Composite  "Simulants"  for  Lead 
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Our  Efforts  Have  Focused  on  Tungsten  Powder 

With  Tin  and  Zinc  As  Binders 


OSHA  exposure  limits.  Tungsten  becomes  tungsten  oxide  and 
tungstic  acid  in  the  environment,  both  of  which  are  insoluble. 


Powdered  Metals  Are  the  Primary  Raw 
Materials  Used  in  the  Fabrication  of  the 


Blended  Powdered  Metals  Are  Simply 
Compressed  at  Room  Temperature 
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Compaction  Produces  a  Dense  Part  That  Is 
Bonded  Together  by  the  Processes  of 
Mechanical  Interlocking  and  Cold  Welding 
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The  "Slug"  Can  Be  Swaged  to  Shape  or 
Jacketed  in  the  Same  Manner  As  a  Lead  Bullet 
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The  Properties  Of  The  Composite  Simulant  Can  Be 
Controlled  To  Match  Those  Of  Lead  Or  Lead  Alloys 
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The  Only  Difference  in  the  Bullets 
Is  the  Composition  of  the  Core 
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Any  Bullet  Design  Can  Be  Fabricated 
Employing  the  Non-lead  Composite  Materials 
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WSN  Bullets  Proved  to  Be  True  1-to-l 
Reolacements  for  Their  Lead  Analoos 


(work  conducted  in  cooperation  with  Deita  Defense  Inc.) 


ad-velocity  Relationships  A 
Similar  to  Those  for  Lead 
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124  grain  9  mm  bullet  loaded  with  5.0  grains  W231 


The  Impact  Properties  of  the 
Composite  Bullets  Can  Be  Altered 
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ORNL  Is  Part  of  the  Non-Toxic 
Ammunition  Joint  Working  Group 


and  implement  non-lead 


Powder  Metal  Bullets  Can  Be 
Tagged"  for  Easy  Identification 


Portable  Analysis  System 


Corrosion  of  a  Bullet  Could  Be  Slowed  or  Eliminated 
by  Altering  the  Composition  of  the  Core  Material 
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High-Density,  Non-Lead  Bullets  With 
Controlled  Expansion  Have  Been  Produced 

and  Tested 


non-lead  HP  recovered 
from  ballistic  gelatin 


Density  and  Weight  Distribution  Can  Be 
Controlled  to  Enhance  Performance 
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Effective  range  and  accuracy 
can  be  extended. 


The  Benefits  of  Using  Non-lead 
Ammunition  Are  Astounding 
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The  Use  of  Tungsten  in  Bullets  Will  Result 
in  the  Dispersion  of  the  Metal  Throughout 

the  Environment 


The  Environmental  Behavior  of  the  Tungsten- 
Containing  Lead  Replacements  Is  Being  Examined 


Recycling  of  Materials,  Specifically  Tungsten, 
is  of  Great  Importance  to  Lowering  Cost 
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Ranges  Must  Also  Be  Designed  to  Maximize 
Capture  and  Minimize  Release  of  Bullets 


The  Impact  Of  This  Technology  On  The 
Future  Of  Small  Arms  Ammunition 
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The  bullets  are  not  just  green,  but 
are  technologically  superior  to  lead. 
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ammunition  is  significant. 

Cost  wiii  be  reduced  through  maximizing  capture  of  the 
builets,  and  through  recyciing  of  the  tungsten  and  the 
other  metals. 
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Test  Findings 
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transport,  fire  and  dispose 


Test  Findings  (Con’t) 
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2.  GENERAL  CHARACTERISTICS 


>  The  technology  described  in  this  paper  has  been 
developed  for  7.62mni  ammunition.  However,  it 
can  well  be  applied  to  other  small  arms 
ammunition. 

>  Development  works  are  underway  to  scale  down 
the  technology  to  5.56mm  caliber. 

>  The  product,  known  under  the  trade  name 
Short-Stop®  ammunition,  is  based  on  a  new 
projectile  design  with  forward  fins.  A  schematic 
representation  of  the  product  is  shown  in  Figure  1. 

>  The  fins  introduce  ’’reverse”  spin  to  the  rotation 
caused  by  the  rifling,  and  thus,  the  resulting 
’’reverse”  spin  causes  the  projectile  to"  become 
unstable  very  quickly. 
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FIGURE  1  -  Schematic  representation  of  a  7.62mm  SRTA-T  projectile 
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3.  MAIN  OBJECTIVES 

The  objectives  of  the  R&D  program  conducted  at 
SNC  IT  were  as  follows: 

>  To  develop  a  short  range  training  ammunition 
(SRTA),  having  a  maximum  range  of  about  400- 
500  meters  compared  to  the  maximum  range  of 
standard  7.62mm  ball  ammunition  which  is  about 
4,000  meters. 

>  To  develop  ’’green"  and  frangible  ammunition. 


>  To  adopt  the  pencil  tracer  technology  to  frangible 
compound. 

>  To  match  the  accuracy  of  service  rounds  to  100 
meters. 
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4.  STATUS  ON  THE  7.62MM  SRTA  PROGRAM 

>  Generic  qualification  tests  were  conducted  at 
ARDEC  a  few  years  ago  following  NATO 
7.62nim  D150  test  procedures. 

>  An  initial  type  qualification  test  was  conducted  by 
ARDEC  and  APG  in  early  1998. 

>  A  full  type  qualification  test  should  be  conducted 
before  the  end  of  FY98. 

>  The  product  should  be  used  for  training  purposes 
to  support,  for  example,  the  MOUT  program. 

>  Fielding  of  the  product  should  take  place  in  FY99 
or  FYOO. 
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5.  INTENDED  MISSION  AND  FUNCTION 


The  1.62mm  SRTA  ammunition  solves  many 
problems  related  to  the  safety  template  area  within 
urban  environments  where  there  are  few  places  and 
opportunities  to  train. 

>  Realistic  training  for  various  training  scenarios 

can  be  achieved: 

•  Reactive  steel  targets, 

•  Shooting  houses, 

•  Outdoor  ranges  to  reduce  danger  zones 
imposed  by  zoning  laws  and  environmental 
restrictions, 

•  Indoor  ranges  to  reduce  environmental 
maintenance  costs, 

•  Improvised  training  facilities  with  portable 
backstops, 

•  Sniper  initiated  assault  training  at  facilities 
using  improvised  or  portable  bullet  traps. 
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6.  PHYSICAL  CHARACTERISTICS 


>  Cartridge  case: 

•  Brass  (copper  alloy  70/30) 

>  Primers: 

•  Lead  free  primers  available 

•  Heavy  metal  free  primers  available 

>  Propellant: 

•  Double  base  propellant 

>  Projectile: 

•  Molded  copper  and  nylon  compound;  the 
concentration  in  volume  and  weight  being 
optimized  to  minimize  projectile  break-up. 

•  Patented  by  SNC  IT 

>  Tracer: 

•  A  pyrotechnic  column  formed  of  zirconium  powder, 
potassium  perchlorate  and  a  suitable  binder. 

•  Patented  by  LSI  /  USA 
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7.  THE  ^PENCIL"  TRACER  TECHNOLOGY:  A 

NEW  CLASS  OF  LIGHT  EMITTING 

PROJECTILE 

♦  Fabrication  of  the  tracer  cord: 

>  An  elongated  hole  in  a  cord  of  soft  metal  is  made, 

>  The  hole  is  filled  with  a  pyrotechnic  composition, 

^  The  diameter  of  the  cord  is  reduced  by  extrusion 
to  the  desired  size. 

♦  Introduction  of  the  tracer  cord  into  the  projectile 

body: 

>  The  cord  is  cut  to  the  required  length  (slugs), 

>  The  slugs  are  inserted  into  the  interior  cavity  of 
shaped  projectiles, 

>  The  slugs  are  compacted  into  the  projectile  body 
and  they  are  hold  in  place  by  mechanical  or 
chemical  means. 
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8.  CHARACTERISTICS  OF  THE  TRACER 
TECHNOLOGY 

>  Advantages  of  ’’pencil  tracer”  technology  have 
been  identified.  They  are: 


•  Full  luminosity  and  viewing  under  DAY  and 
NIGHT  conditions, 

•  High  reliability  and  simplicity  of  design, 

•  Large  reduction  in  caloric  output.  The  ’’cool 
light”  transmits  less  than  1/50^  of  the  heat  to 
the  outside  atmosphere  as  compared  to 
standard  tracer  ammunition, 

•  Enhanced  safety, 

•  The  heat  loss  to  the  walls  controls  the  linear 
burning  rate. 
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9.  BALLISTIC  CHARACTERISTICS 


a)  Maximum  range 

Measured  and  calculated  values:  less  than 
550  meters  for  a  quadrant  elevation  of  30° 

Methods  of  evaluation:  radar  tracking  and 
calculations  or  recovery  of  projectiles  on  a 
suitable  runway  space. 

b)  Precision: 

7.5cm  (3 in)  mean  radius  at  100  meters 

c)  Trajectory: 

The  7.62mm  SRTA/SRTA-T  projectiles 
match  the  trajectory  of  ball  round  (M80)  up 
to  a  range  of  100  meters;  ±  1  mils  at  100 
meters. 
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9.  BALLISTIC  CHARACTERISTICS  ...  cont'd 
d)  Function  and  Casualty: 
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Temperature 

Cycling  rate:  rounds  /  min 

Weapon 

70°F 

532-560 

M60 

125°F 

543  -  585 

M60 

-4°F 

538-555 

M60  ^ 

The  rounds  function  the  weapons  without  any  stoppage  at  all  temperatures. 

e)  Noise  Level 


Test  conducted  in  accordance  with 
TOP- 1-2-608 

Noise  level  between  M80  and  the  SRTA 
was  found  to  be  less  than  IdB  difference  at 
each  weapon  position  namely: 

5  meters  rear  of  muzzle:  138  dB 

5  meters  right  of  muzzle:  152  dB 
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9.  BALLISTIC  CHARACTERISTICS  ...I  cont’d 


f)  EPVAT 


SRTA 

Ammunition 

Reference 

ammunition 

Chamber  pressure 

185  Mpa 

365  Mpa 

Velocity  at  24m 

800  m/s 

838  m/s 

g)  Waterproofiiess 


Submerged  rounds  into  water  were 
subjected  to  a  50  Kpa  vacuum  for 
30  seconds. 

Results  show  that  the  SRTA  design  with  or 
without  waterproofing  sealant  compoimd 
were  100%  waterproof. 


6, 
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9.  BALLISTIC  CHARACTERISTICS  ...  /  conTd 

h)  Ricochet 

No  significant  fragments  were  recovered 
after  impacting  steel  targets  placed  5  meters 
from  the  muzzle  of  M60  machine  guns  at  0° 
and  30°  obliquity. 

i)  Recoil 
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Less  than  or  equivalent  to  that  obtained  with 
service  ammunition. 


CSA  8rd29000.doc  09/06/98 


SNC  INDUSTRIAL 
TECHNOLOGIES  INC. 


Division  of  SNC  Industrial  Technologies  Ino. 


10.  GUIDELINES  FOR  SAFETY  AND  USE 


>  No  specialized  procedures,  techniques,  tools  as 
test  equipment  are  required  to  train  with 
Short-Stop®  ammunition. 


>  This  ammunition  can  be  lethal. 


>  It  is  not  recommended  to  stand  5  yards  to  the  side 
of  a  target  since  metallic  dust  from  impact  of  the 
projectile  could  cause  an  injury. 

>  Following  sustained  fire,  the  chamber  should  be 
emptied  if  there  is  a  long  delay  until  the  next 
firing  takes  place. 

>  A  minimum  backstop  plate  of  1/4  inch  armoured 
steel  is  recommended. 
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11.  CONCLUSION 

>  The  new  Short-Stop®  lead  free,  short  range, 
frangible  and  tracer  7.62mm  ammunition 
represents  a  quantum  advance  in  the  small  arms 
ammunition  technology. 

>  The  same  technology  could  be  applied  to  other 
small  arms  weapon  /  ammunition  systems. 

>  The  initial  and  the  final  development  phases  are 
completed. 

>  The  SRTA  ball  ammunition  has  already  been 
industrialized. 

>  The  product  is  safe  to  use  and  meets  or  exceeds 
environmental  regulations. 

>  More  detailed  technical  information  can  be 
obtained  upon  request. 

>  A  firing  demonstration  will  be  done  during  the 
last  session  of  this  conference. 
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Fifty  Caliber  Match  Ammunition 

By 

Dr.  Eric  L.  Williams  &  Buddy  G.  Clifton 


Tntroduction 

In  1985  a  small  group  of  shooters,  enthusiastic  about  sporting  uses  for  the  fifty  Browning 
Machine  Gun  cartridge,  formed  the  Fifty  Caliber  Shooter's  Association  (FCSA).  Instrumental  in 
the  formation  of  the  association  was  Marty  Liggins  -  at  that  time  a  ballistician  for  Accurate 
Powder  Co.  Within  a  year,  Marty  had  organized  the  first  national  shooting  competition  held  in 
Lodi,  WI  in  which  six  shooters  competed. 

In  that  first  match,  a  9  5/16"  five-shot  group  at  1000  yards  had  been  fired.  This  first 
benchmark  gave  notice  of  the  long-range  potential  of  the  .50  BMG  cartridge  as  fired  from  a 
portable,  shoulder  fired  weapon.  Within  the  realm  of  small-arms,  the  .50  BMG  cartridge 
possesses  the  greatest  effective  range  potential.  This  range  potential  comes  from  fifty  caliber 
projectiles  possessing  a  greater  transonic  range  and  lower  wind  deflection  than  smaller  caliber 
projectiles.  These  attributes  are  fundamentally  due  to  the  Wgher  ballistic  coefficients  attainable 
from  .50  caliber  projectiles  compared  with  smaller  caliber  projectiles.  The  high  ballistic 
coefficient  coupled  with  the  variety  of  projectile  types  available,  gives  the  .50  caliber  its 
unrivaled  long-range  capability  for  a  small  arm. 

An  aspect  of  the  FCSA  which  brought  about  significant  accuracy  developments  was  file 
quality  of  people  who  made  up  the  association.  A  survey  of  the  membership  indicated  that  77% 
of  members  were  educated  beyond  high  school,  and  65%  were  business  owners  or  salaried 
professionals.  Inventive  people  coupled  with  the  passion  that  competition  brings,  has  improved 
the  1000  yard,  five-shot  group  record  to  3.2395  inches.  Consistent  sub-minute-of-angle  groups 
are  evident  from  the  six-target  aggregate  record  of  7.4271  inches. 

What  will  be  described  in  the  remainder  of  this  paper  are  the  various  loading  components 
that  make  up  the  precise  fifty  caliber  match  round. 

Figure  1  -  A  History  of  FCSA  Records 


Single  Target  /  5-Shots  / 1000  yards 


1986  -  9.3125” 
1991  -  8.75” 
1991  -7.1875” 
1991  -6.8125” 

1991  -4.25” 

1992  -  4.034” 
1995  ■  3.2395” 


Eric  Williams,  MO 
Bruce  Seiler,  MD 
Art  Guidi,  MA 
Dennis  Chapman,  TX 
Skip  Talbot,  NV 
Skip  Talbot,  NV 
Craig  Taylor,  WA 


Six-Target  Average  / 1000  yards 

1996  -  8.0417”  Buddy  Clifton,  CA 

1 997  -  7.4271  ”  Scott  Nye,  IL 


Prolectiles 

Over  the  13  years  members  of  the  FCSA  have  been  competing,  the  most  significant 
advances  in  technology  have  come  in  ammunition.  Sorting  out  the  various  components  in  a  fifty 
caliber  round,  the  most  effective  improvements  have  come  in  projectile  technology. 

As  a  basis  for  comparison.  Figure  2  shows  a  drawing  of  a  military  API  fifty  caliber 
projectile.  In  order  to  have  a  standard  model  for  making  fair  comparisons,  we  have  analyzed  a 
variety  of  projectiles  using  PRODAS  -  a  projectile  computer  modeling  program  licensed  by 
Arrow  Tech  Associates.  The  calculated  properties  were  derived  by  first  entering  the  physical 
dimensions  and  densities  of  the  bullet  components.  The  bullets  were  then  modeled  at  a  velocity 
typical  as  fired  Ifom  a  match  rifle.  The  transonic  range  represents  a  maximum  effective  range. 
The  accuracy  potential  can  ^  roughly  gauged  by  a  combination  of  the  wind  deflection  numbers 
(at  1000  yds.)  and  the  dispersion  sensitivity.  The  dispersion  sensitivity  (lower  numbers  are 
better)  is  dependent  on  design  features  of  the  bullet  -  most  importantly,  the  placement  of  the 
center  of  gravity.  Bullet  length  is  also  shown  in  the  tables.  This  must  be  considered  if  the 
ammunition  is  to  be  used  in  a  magazine  fed  weapon.  Only  rounds  less  than  ~5.5  inches  will  feed 
through  magazine  fed  weapons. 

Figure  2  -  M-8  API  650  Grain  Projectile 


PRODAS  Calculated  Properties 

BC  Velocity  Transonic  Wind  Dell.  Dispersion  Length 

(Gl)  (ft/sec)  Range  (yds)  (in/lOMPH)  (mils/rad/sec)  (in) 

0.69  2800  1593  58.5  0.016  2.31 

When  the  association  began  competition,  the  only  projectile  available  besides  military 
offerings  was  the  Thunderbird  Cartridge  Co.,  Inc.  750  grain  solid  (Figure  3).  This  bullet 
essentially  copies  the  external  dimensions  of  the  military  API  projectile  shown  above.  Being  a 
homogenous  brass  solid,  this  bullet  is  much  more  consistent  than  the  four-piece  milita^ 
projectile.  Due  to  its  greater  mass,  it  has  a  higher  ballistic  ^efficient  than  the  military  projectile 
giving  it  better  range  potential.  Although  it  has  a  larger  dispersion  sensitivity  than  die  military 
projectile,  its  construction  simplicity  more  than  makes  up  for  this  deficit.  It  held  all  the  FCSA 
records  prior  to  mid-1991,  and  can  easily  deliver  sub-MOA  groups  at  1000  yards.  A  downside  to 
this  bullet  is  its  tendency  to  foul  barrels. 


Figure  3  -  Thunderbird  750  Grain  Projectile 


PRODAS  Calculated  Properties 

BC  Velocity  Transonic  Wind  Defl.  Dispersion  Length 

(Gl)  (ft/sec)  Range  (yds)  (in/lOMPH)  (mils/rad/sec)  (in) 

0.84  2750  1914  47.0  0.020  2.32 

In  1991  a  small  tool  company  in  California  (Zero  Index)  began  manufacturing  a  solid 
projectile  made  from  a  soft  steel  alloy  (Figure  4).  The  noteworthy  attribute  of  this  projectile  was 
its  higji  degree  of  dimensional  precision  as  a  result  of  being  finished  by  centerless  grinding.  It 
also  featured  a  driving  band  which  was  added  to  reduce  both  fouling  and  bore  wear  relative  to  a 
folly  engraved  projectile.  This  projectile  established  new  records  of  4.25  and  4.034  inches  in 
1991  and  1992  in  spite  of  foe  fact  that  its  ballistic  coefficient  was  no  better  than  military 
offerings. 

Figure  4  -  Zero  Index  700  Grain  Projectile 


PRODAS  Calculated  Properties 

BC  Velocity  Transonic  Wind  Defl.  Dispersion  Length 

(Gl)  (ft/sec)  Range  (yds)  (in/lOMPH)  (mils/rad/sec)  (in) 

0.70  2800  1686  57.5  0.015  2.50 

The  current  world  record  holding  projectile  is  foe  Barnes  800  grain,  bronze  solid  (Figure 
5).  This  bullet's  highly  efficient  secant  ogive  coupled  with  its  heavy  weight  results  in  a  high 
ballistic  coefficient.  Even  though  its  heavy  weight  limits  its  muzzle  velocity,  foe  high  ballistic 
coefficient  results  in  a  29%  extension  of  transonic  range  over  military  projectiles.  As  with  foe 
Zero  Index  bullet,  foe  Barnes  offering  utilizes  a  driving  band  and  a  bourrelet.  This  design  feafore 
significantly  reduces  bore  wear  and  fouling.  A  similar  design  is  also  avmlable  from  Barnes  in  a 
750  grain  weight.  Both  of  the  Barnes  bullets  are  dimensionally  very  consistent. 


Figure  5  -  Barnes  800  Grain  Projectile 


PRODAS  Calculated  Properties 

BC  Velocity  Transonic  Wind  Dell.  Dispersion  Length 

(Gl)  (ft/sec)  Range  ^ds)  (in/lOMPH)  (mils/rad/sec)  (in) 

0.98  2700  2054  40.1  0.018  2.65 

A  recent  and  innovative  addition  to  the  selection  of  fifty  caliber  match  projectiles  is  die 
Homady  A-Max  design.  This  bullet  is  partly  a  traditional  lead-cored,  copper  jacketed  bullet. 
The  innovation  in  this  bullet  is  a  sizable  aluminum  insert  placed  in  the  nose.  This  insert  serves 
two  purposes.  First,  it  shifts  the  bullef  s  center  of  gravity  rearward  resulting  in  the  relatively  low 
dispersion  sensitivity;  and  second,  it  forms  a  large  part  of  the  efficient  ogive.  Without  the  insert, 
a  lead  filled  design  with  these  dimensions  would  weigh  approximately  900  grains;  and  could  not 
be  fired  at  desirable  velocities. 

Although  the  Homady  bullet  has  not  yet  been  used  in  match  competition  to  the  degree  of 
the  Barnes  bullet,  it  has  shown  that  it  is  capable  of  0.5  MOA  groups. 

Figure  6  -  Homady  A-Max  750  Grain  Projectile 


PRODAS  Calculated  Properties 

BC  Velocity  Transonic  Wind  Defl.  Dispersion  Length 

(Gl)  (ft/sec)  Range  (yds)  (in/lOMPH)  (mils/rad/sec)  (in) 

0.96  2750  2073  40.0  0.011  2.56 

These  bullets  represent  the  trendsetters  in  tiie  sport,  but  are  not  the  only  designs  available 
to  shooters.  Numerous  other  small  volume  producers  can  be  found  in  the  FCSA  Suppliers  List. 

Propellants 

Up  until  the  last  four  years  fifty  caliber  match  shooters  relied  on  the  supply  of  surplus 
military,  fifty  caliber  propellants.  These  propellants  include  WC870,  WC860,  WC872, 
IMR5010  and  T5070  (a  renamed  spherical  propellant  of  unknown  origin).  Most  of  these  were 
quite  well  matched  in  burning  speed  to  the  fi%  caliber  case  when  firing  a  650  grain  military 
projectile.  However,  when  used  with  heavier  750  and  800  grain  projectiles  these  propellants  are 
too  fast  in  burning  speed.  Because  of  the  poor  match  between  projectile  weight  and  propellant 
speed,  lower  than  desired  loading  densities  resulted. 


Shown  below  in  Figure  7  is  a  comparison  of  pressure/time  curves  between  a  military  load 
and  a  load  with  a  poorer  loading  density.  The  shot-to-shot  consistency  can  be  seen  by  looking  at 
the  overlay  of  the  curves.  The  militaiy  load  with  the  lighter  bullet  is  more  consistent  than  the 
lower  density  load. 

Figure  7  -  P-T  Curves  of  a  Military  Load  and  a  Low  Density 

Match  Load 


WC  860  Military 
650  gn  M33  Baii 
55,400  psi  (ave.) 


230  gn.  T  5070 
750  gn  TCCI 
59,200  psi  (ave.) 


In  1994  Kaltron-Pettibone  began  the  importation  of  a  20MM  cannon  propellant  from  the 
Finnish  company  Vihtavuori  Oy.  Fifty  caliber  shooters  quickly  found  that  this  propellant  was 
well  suited  to  the  .50  BMG  case  when  loaded  with  heavy  match  bullets.  This  propellant  is  the 
favorite  of  match  shooters,  and  holds  the  current  world  records. 

Recently,  some  samples  of  Primex's  WC886  (a  25MM  propellant)  were  tested  in  some 
fifty  caliber  loads  with  heavy  bullets.  This  propellant  is  slower  burning,  higher  in  energy  and 
features  a  more  advanced  formulation  than  die  older  generation  fifty  caliber  Ball®  propellants. 

Figure  8  shows  some  pressure/time  curves  for  these  two  newer  propellants.  In  both 
cases,  the  loading  density  is  hi^  and  the  curves  are  highly  consistent. 


Figure  8  -  P-T  Curves  for  W  20N29  and  Prim  ex  WC886 
Propellants  With  Heavy  Match  Bullets 


250  gn  WC  886 
750  gn  AMAX 
55,500  psi  (ave.) 


250  gn  W  20N29 
800  gn  solid 
56,000  psi  (ave.) 


Primers 

Match  reloaders  have  had,  until  very  recently,  only  two  brands  of  primers  available; 
namely,  the  RWS#8212  and  the  CCI#35.  The  RWS  primer  is  the  2:1  favorite  of  match  shooters. 
It  is  characterized  by  a  soft  cup  and  a  lower  brisance  flame.  In  contrast,  the  CCI  primer  has  a 
hard  cup  and  is  higher  in  brisance. 

Very  recently,  IMI  primers  have  become  available.  These  primers  appear  to  be  similar  in 
some  characteristics  to  the  CCI  primers. 

Cartridge  Brass 

Match  ammunition  almost  exclusively  starts  with  new  cartridge  brass.  For  the  reloader 
new  brass  has  been  available  from  Israel  Military  Industries.  This  brass,  with  some  preparation 
steps,  is  consistent  enou^  to  produce  good  quality  match  ammunition.  The  IMI  brass  was  used 
in  all  die  current  FCSA  world  records. 

Another  brand,  from  SNC  Industrial  Technologies  (Quebec),  has  recently  become 
available  to  reloaders.  In  terms  of  dimensional  consistency,  this  brass  is  the  best  available;  and 
will  likely  become  the  match  shooters’  favorite. 

US  military  brass  is  sometimes  used  by  match  shooters.  Its  major  drawback  is  that  it  is 
only  available  to  shooters  as  machine  gun  fired.  Machine  gun  fired  brass  can  be  highly  stretched 
in  the  web  due  to  the  lack  of  headspace  control  in  machine  guns.  Brass  which  has  stretched  in 
the  web  will  not  withstand  multiple  reloads. 


Aberdeen  Test  Center  Capabilities  Demonstration 

In  1997  co-author  Buddy  Clifton  conducted  a  long-range  capability  test  at  Aberdeen 
Proving  Grounds.  Buddy  fired  his  li^t  match  rifle  using  his  favorite  match  load  at  1200,  1500 
and  1900  meters.  He  also  fired  a  Barrett  M82A1  with  military  Mk21 1  ammo  at  the  same  ranges 
for  comparison.  The  load  Buddy  used  and  the  results  are  shown  in  the  table  below. 


Projectile  - 

Barnes  800  gn  solid 

Case  - 

IMI 

Primer  - 

RWS  8212 

Powder  - 

258  gn  W20N29 

Velocity  - 

2690  fps  (34”  barrel) 

Rifle  /  Ammo 

1200  M 

1500  M 

1900  M 

ES  inches 

ES  inches 

ES  inches 

M82A1  /  Mk211 

50.9 

87.2 

151.3 

Clifton  Match 

11.9 

31.7 

44.9 

The  data  is  the  average  extreme  spread  for  three,  fliree-shot  groups.  The  groups  for  the 
match  ammunition  are  one-third  to  one-quarter  the  size  of  the  military  ammunition 
demonstrating  the  superiority  of  match  over  mass  produced  military  ammunition. 

Summary 

Significant  advances  in  fifty  caliber  ammunition  precision  have  been  made  by 
competitive  shooters  of  the  Fifty  Caliber  Shooters'  Association  over  the  last  13  years. 
Commercial  bullet  makers  have  made  possible  the  greatest  advances  in  long-range  ammunition 
technology  with  the  manufacture  of  precision,  low  drag  bullets.  These  bullets  offer  a  29% 
advantage  in  transonic  range  when  compared  to  standard  military  bullets. 

Match  grade  bullets  are  available  as  homogeneous  solids  or  as  jacketed  designs.  The 
solids  are  more  consistent  dimensionally,  but  can  be  sensitive  to  varying  tere  dimensions.  The 
jacketed  designs,  such  as  the  Homady,  are  more  tolerant  of  varying  bore  dimensions  due  to  their 
ability  to  swage  or  obturate  to  fit  the  bore. 

The  most  consistent  ammo  is  produced  using  slower  burning  propellants  than  what  is 
normally  used  in  fifty  caliber  ammunition.  Propellants  suitable  for  20MM  and  25MM  cartridges 
work  best  in  the  .50BMG  when  firing  heavy  match  projectiles. 

Currently,  the  best  components  available  (based  on  match  results  and  physical 
measurements)  are  the  Barnes  800  grain  solid,  Canadian  IVI  headstamped  cartridge  brass,  RWS 
primers  and  Vihtavuori  propellant. 
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The  AK-based  Russian  "SAIGA-12"  combat  shotguns 

The  1970s  are  considered  to  be  Golden  Age  of  Soviet  Defense  Industry.  The 
number  of  personnel  In  the  defense  sector  of  the  national  economy  was 
estimated  as  many  as  4,800,000  people  to  compare  to  3,350,000  in  the 
U.S.A.,  700,000  in  UK  and  290,000  in  the  Federal  Republic  of  Germany. 
Izhmash's*  military  sector  operated  at  full  steam  and  turned  out  more  than 
500,000  "Kalashnikov"  assault  rifles  of  various  types  per  annum. 

The  early  1980-s  saw  a  precarious  economic  imbalance  between  the  civilian 
and  military  sectors,  with  the  scales  heavily  tilted  toward  military 
production.  In  Izhevsk**  alone,  about  80  percent  of  industries  had  defense 
orientation. 

In  the  late  1980s,  however,  due  to  the  ongoing  liberalization  and 
democratization  of  Russian  society,  the  "military  industrial  machine"  began 
to  reveal  its  first  symptoms  of  malady. 

The  first  really  serious  blow  on  the  defense  industry  came  in  1988  when  the 
Soviet  Government  declared  its  decision  to  cut  the  defense  budget  by  14 
percent  and  military  production  by  19.5  percent  during  the  years  1989  and 
1990.  Further  developments  that  took  place  in  the  International  arena  only 
aggravated  the  situation. 

After  the  collapse  of  the  Soviet  Union  in  1992,  and  as  a  result  of 
disintegration  of  the  Warsaw  Pact,  Izhmash  faced  a  serious  problem  in 
small  arms  sales. 

Izhmash's  leading  specialists  in  cooperation  with  the  Arms  Design  Center 
outlined  the  principles  of  conversion  -  the  strategy  of  transferring  a  part 
of  the  company's  military  production  potential  into  civilian. 

In  fact,  Izhmash's  model  of  conversion  was  based,  for  the  main  part,  on 
presen/ing  the  existing  productional  potential  and  adapting  it  to 
manufacture  of  para-military  and  sporterized  firearms,  to  be  developed  on 
the  basis  of  AK  and  SVD. 

In  1993  the  factory  developed  the  SAIGA  rifle  chambered  for  the  7.62 
X  39  mm  round.  It  turned  out  a  promising  experiment.  This  encouraged 
IZHMASH  to  create  novel  smooth-bored  auto-loading  shotguns.  Company's  gun 
specialists  decided  to  develop  a  shotgun  which  would  require  the  least 
number  of  changes:  in  gauge  .410.  Frankly  speaking,  we  did  not  expect  that 
this  weapon  would  become  so  popular.  Statistically,  the  guns  in  this 
specific  gauge  make  only  5  to  7  percent  of  the  world's  firearms  market 
share.  However,  the  SAIGA-410  short  version  with  the  folding  stock  sold 
very  well,  the  main  market  segment  being  various  security  agencies  (banks, 
offices,  etc.) 

What  was  important,  people  at  IZHMASH  were  able  to  understand,  the  way  out 
of  the  situation  was  found!  We  moved  in  two  directions:  more  new  rifles  and 
more  new  shotguns.  IZHMASH  made  improved  rifles  chambered  for  the  5.6x39 
and  .308  cartridges  and  a  shotgun  in  ga.  20. 

Then  there  was  the  war:  in  the  Central  Asia,  the  North  Caucasus  and 
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Moldavia. 


(*)  The  IZHMASH  Open  Joint  Stock  Co.  is  Russia’s  largest  arsenal  home  of 
the  AK  family  of  small  arms.  Founded  in  1 807. 

(**)  Izhevsk,  the  city  with  population  of  730,000  people,  is  located  in 
Western  Urals  1 ,200  kilometers  east  of  Moscow. 

Numerous  attacks  of  terrorists  on  the  civilian  population  made  us  realize, 
the  SPECOPS  may  need  a  shotgun  to  be  used  in  the  changing  type  of  tactical 
operations: 

(a)  short/close  ranges,  mobile  actions  in  cities  with  high  concentration  of 
human  population; 

(b)  mobile  patrols  for  the  purpose  of  creating  a  screen  around  such  places 
where  surgical/policing  operations  were  under  way. 

Application  of  issue  army  automatic  weapons  (AKMS  or  AKS74U,  for  example) 
resulted  In  numerous  and  unwanted  "side  effects"  -  casualties  among 
citizens. 

The  facts  were  telling  us,  a  combat  shotgun  based  on  the  AK  system  would  be 
just  perfect.  Why  the  AK  system?  The  considerations  were  as  follows: 

1 .  The  degree  of  parts  commonality  would  make  maintenance  and  repairs 
easier  from  the  point  of  view  of  the  stock  of  spare  parts. 

2.  Training  of  shooters  who  are  familiar  with  the  AK  weapons  was  easier  and 
more  effective  thanks  to  constructional  similarity. 

One  of  such  weapons  is  a  smooth-bored  shotgun  in  gauge  12  and  designated 
the  "Saiga-12".  The  shotgun  is  available  in  three  main  configurations: 

(1)  "Standard"  -  with  the  580  mm  long  barrel  and  a  non-folding  buttstock; 

(2)  "Standard  Folding"  with  the  barrel  580  mm  long  and  a  folding  stock; 

(3)  "Short"  with  the  barrel  430  mm  long,  with  the  folding  buttstock 
derived  from  the  AK74M. 

To  special  orders,  the  factory  makes  barrels  330  and  680  mm  long. 

Barrels  of  the  "Salga-12"  are  made  either  cylindrical  or  with  the  full 
choke  of  1.0  mm. 

Cylindrical  barrels  may  be  optionally  equipped  with  various  muzzle  devises, 
such  as:  "paradox",  half-choke  or  full  choke.  The  gun  accepts  all  brands 
and  types  of  ammunition  in  ga.  12. 

Two  of  the  three  available  modifications  of  said  shotgun  -  Saiga-1 2C  and 
Saiga-1 2K  -  have  been  constructed  as  sen/ice  weapons. 

As  seen  from  the  transparencies,  there  is  a  significant  resemblance  between 
the  "Saiga-12"  and  the  AK  rifles:  Top  (bolt)  cover,  fire-mode  selector, 
buttstock,  pistol  grip  are  identical. 

Although  the  receiver  looks  very  much  the  same,  it  has  been  considerably 
modified. 

On  the  whole,  65  %  of  components  of  the  SAIGA-12  shotguns  are  derived  from 
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the  AK47  construction. 

For  the  purpose  of  retaining  original  size  of  receiver,  on  the  one  hand, 
and  a  necessity  of  providing  room  for  a  large  bolt,  on  the  other  hand 
designers  came  to  an  original  solution  -  the  upper  location  of  internal 
bolt  carrier's  guiding  rail  was  changed.  In  the  "Saiga-12"  shotguns  the 
rail  is  located  at  the  receiver's  bottom. 

As  for  the  bolt  carrier  and  trigger  mechanism,  there  are  several  important 
alterations  too.  First,  a  portion  of  the  right  side  of  the  rod  which 
connects  bolt  carrier  with  piston  is  milled  off  at  an  angle  to  ensure 
trouble-free  operation  of  the  mechanism  of  extraction  of  a  larger  shell. 

To  match  the  size  of  shells,  the  ejection  opening  in  the  right  side  of  the 
top  cover  above  receiver  is  also  made  larger.  A  stamped  steel-sheet  sliding 
shutter  has  been  provided  on  the  guiding  rod  of  a  return  spring  to  prevent 
excessive  penetration  of  dust  and  other  unwanted  foreign  particles  into 
receiver.  Due  to  application  of  heavy-duty  types  of  cartridges  and  for  the 
purpose  of  enhancing  proper  locking  of  the  top  (bolt)  cover  to  the 
receiver,  the  protruding  base  lug  of  the  return  mechanism,  which  also 
functions  as  a  retainer  of  the  top  cover,  has  been  provided  with  an 
additional  knob.  Thus,  to  remove  the  top  cover  proceed  as  follows:  depress 
the  knob  and,  holding  it  in  such  a  position,  push  the  extending  locking  lug 
inside  the  cover  -  the  cover  easily  comes  out  from  its  recess.  In  contrast 
to  the  original  AK  assault  rifle,  "Saiga-12"  has  a  gas  regulator  which 
could  be  placed  in  either  position  "1"  or  position  "2"  depending  on  the 
type  of  ammunition  -  standard  70  mm  or  "Magnum"  76  mm  shells.  The  weapon 
operates  with  both  types  of  ammo. 

The  additional  locking  knob  and  the  gas  regulator  have  been  made  due  to 
the  following  considerations.  It  has  become  a  standard  in  the  Russian  small 
arms  design  school,  that  the  speed  of  recoil  of  bolt  carrier  should  be  4 
m/sec.  Such  speed  enables  stability  of  reloading  without  the  need  for  a 
gas  regulator.  In  the  "Saiga-12"  shotgun  due  to  usage  of  heavy-duty 
ammunition,  the  speed  of  recoil  of  the  bolt  carrier  is  substantially 
greater.  With  the  gas  regulator  the  recoil  speed  is  reduced  to  a  safe 
level.  Further  research  on  the  gas  engine  of  the  "Saiga-12"  resulted  in 
creating  a  system  which  functions  with  70  and  76mm-long  shells  without 
changing  the  position  of  gas  regulator.  So  In  reality  the  regulator  is 
required  when  it  comes  to  utilization  of  high  velocity  loads. 

More  alterations  were  made  in  the  trigger  mechanism  of  the  "Saiga-12"  by 
eliminating  an  auto-sear.  Hence,  the  selector  functions  only  in  two  modes. 

The  upper  position  marked  "S"  is  safety  and  the  lower  position  marked  "F" 
is  fire. 

A  considerable  advantage  of  the  construction  of  the  "Saiga-12"  universal 
magazines  is  in  their  versatility  in  regard  to  the  size  of  shells. 

Conventional  pump-actions  are  sensitive  to  the  cartridges  of  different 
lengths.  Different  length  of  the  shells  loaded  into  a  horizontal  magazine 
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in  a  "head-to-tail"  manner  means  irregularity  of  feeding  stroke  which 
invariably  may  lead  to  jamming.  The  "Saiga-12"  vertical  single  column 
magazine  enables  the  capability  of  using  ammunition  of  the  two  sizes  in  a 
random  combination.  Capacity  of  black  glassfiber-reinforced  polyamide 
magazines  is  "Standard"  5  rounds  or  "Special"  7  rounds.  For  experimental 
purposes  the  factory  devised  and  manufactured  welded  sheet-metal  magazines 
which  hold  10  rounds. 

Table  1 .  KINETIC  PARAMETERS  OF  SAIGA-1 2 

Length  of  barrel  Size  of  shell  Shot  load  VI 0 

E10 


580  mm 

12/70 

33  g 

311  m/sec 

1,600  J 

580  mm 

12/73 

53  g 

302  m/sec 

2,500  J 

430  mm 

12/70 

33  g 

290  m/sec 

1,500  J 

430  mm 

12/73 

53  g 

280  m/sec 

2,300  J 

As  seen  from  the  above  diagram,  decreasing  the  length  of  barrel  by  26  %, 
the  velocity  loss  is  only  6.75  %,  while  the  energy  loss  equals  6.25  % 

(shell  size  12/70).  Corresponding  loss  of  values  of  the  above  parameters  in 
the  case  of  12/73  mm  shells  equals  7.28  %  and  8.0  %. 

Taking  into  account  greater  ergonomic  comfort  of  the  weapon  with  the 
shorter  barrel,  its  portability,  the  "Saiga-1 2K"  with  the  barrel  430  mm 
long  makes  a  better  fighting  shotgun  than  the  "Saiga-12"  with  non-folding 
buttstock. 

At  this  point  let  us  consider  such  a  parameter  as  the  psychological  effect 
of  the  weapon. 

Most  assignments  for  the  development  of  new  police  type  weapons  require 
that  the  weapon  should  be  (1)  in  semi-auto  only  and  (2)  must  not  have  an 
aggressive  appearance. 

We  at  IZHMASH  agree  that  a  fully  automatic  shotgun  is  nonsense.  However,  in 
our  opinion,  a  special-purpose  fighting  shotgun  must,  on  the  contrary,  look 
mean  and  aggressive.  The  statistics  that  we  have  shows  that  an  aggressively 
looking  weapon  in  many  cases  helps  avoid  critical  development  of  a  conflict 
situation. 

In  several  real-life  cases,  the  impressive  appearance  of  the  "Saiga-1 2K" 
shotgun  prevented  critical  progress  of  a  conflict  and  made  usage  of  the 
weapon  for  effect  unnecessary. 
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One  criminal,  when  asked  why  he  preferred  to  give  up  rather  than  resist  and 
fight  the  police,  confessed  that  the  "Kalashnikov"-  looking  weapon  with  a 
horrible-size  muzzle  was  more  than  a  convincing  argument. 

Table  2. 

ACCURACY  POTENTIAL  OF  THE  SAIGA-12 
(ambient  temperature  -  34?C;  side  wind  velocity:  2.5  m/sec.;  range:  35  m ) 

Length  of  shell  Shot  size 

Hit  probability 


full  choke  cylinder 


— 

76  mm 

Buck  Shot 

92% 

70  mm 

AAA 

73% 

70  mm 

53% 

1 

70% 

70  mm 

42% 

3 

69% 

70  mm 

42% 

5 

67  % 

70  mm 

41  % 

6 

65  % 

40% 

Table  3. 

SPECIFICATIONS  OF  THE  "SAlGA-12"  SHOTGUNS 


Modification:  Saiga-12  Saiga-1 2C 

Saiga-1 2K 


Weight,  empty  and  without 
magazine,  kg  3,8  3,6 

3,5 

Overall  length,  n  *)  1145  1060 

910 
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Length,  with  buttstock  folded,  mm  - 
670 

Length,  with  detachable  pistol 
grip,  mm  930 

Length  of  barrel,  II  580/680  580/680 

430 

Magazine  capacity,  rds  5  &  7  5  &  7 

5&7 

Weight  of  magazine,  empty,  kg: 


-  5-rd  version: 

-  7-rd  version: 

Length  of  magazine,  mm: 

-  5-rd  version: 

-  7-rd  version: 

Optimal  range  of  fire,  I: 

-  shot 

70  35  -  70 

-  slug  50  -  100 

100 
Sights: 

of  a  brass  bead  and 
U-notch  type  are 
rib.  By  turning  the  screw 
the  front  sights  can 
zero.  The  rear  open 
adjustable  for  windage 
Finish: 

lacquer  coating 
Furniture: 

polyamide  handguard, 

buttstock. 

Accessories: 
cleaning  kit  included. 


0.175 
0.235 

165 
229 

35  -  70  35  - 

50-100  50- 

The  front  sight  consisting 
the  rear  sight  of  an  open 
attached  to  a  serrated 
with  a  miniature  flywheel 
be  adjusted  for  elevation 
U-notch  type  sight  is 
zero. 

Black  phosphate,  with 
Black  fiberglass-reinforced 
pistol  grip  and 
Sling,  carrying  pouch, 
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Optical  sights  and 

night-vision  devices  -  optional. 


Note:  Overal  length  of  the  "Saiga-12"  and  "Saiga-1 2C"  weapons  with  680  mm 
long  barrels  equals  1,245  and  1,160  mm  respectively. 

STANDARD  OPERATIONAL  PROCEDURES 

All  modification  of  "Saiga-12"  have  the  foiiowing  operationai  procedures. 

The  operator  shouid  shift  the  selector  into  the  lower  position  marked  "F" 
to  bring  the  weapon  into  firing  mode.  By  pulling  the  extending  side  handle 
of  the 

bolt  carrier  all  the  way  back,  the  hammer  is  cocked  and  retained  by  the 
sear.  Driven  back  to  its  initial  position  by  the  return  spring,  the  bolt 
strips  the  first  round  from  the  magazine  and  rams  it  further  into  chamber. 
Turning  on  its  axis,  the  bolt  comes  with  its  two  lugs  into  recesses  in  the 
barrel  extension  and  locks  the  barrel.  The  weapon  is  ready  to  fire.  To 
deliver  a  shot,  pull  the  trigger.  The  trigger  extension  pushes  the  sear  and 
releases  the  hammer.  The  hammer,  driven  by  the  multiple-strand  steel-wire 
main  spring  pivots  on  its  axis  and  hits  the  striker.  After  a  shot  Is  fired, 
a  portion  of  combustion  gas  escapes  from  the  barrel  into  gas  chamber 
through  the  opening  in  the  barrel  side.  The  piston  receives  an  impulse  and 
pushes  the  bolt  carrier  towards  rear  until  pressure  drops  to  a  safe  level. 

The  slot  on  the  inner  side  of  receiver  turns  the  bolt  to  the  right,  the 
bolt  releasing  its  two  locking  lugs  from  recesses  in  the  barrel  block.  The 
bolt  carrier  travels  on,  the  empty  shell  is  extracted  and  then  ejected  from 
the  receiver.  While  the  bolt  group  keeps  on  moving,  the  single-strand 
steel-wire  return  spring  is  compressed  generating  a  return  impulse.  The 
hammer  once  again  rolls  down  and  engages  with  the  sear.  As  soon  as  the 
carrier  slams  the  rear  wall  of  the  receiver,  driven  by  the  return  spring, 
the  bolt  carrier  commences  its  forward  motion.  The  whole  cycle  is  repeated. 
All  these  procedures  happen  in  a  fraction  of  a  second. 

As  it  was  mentioned  above,  the  trigger  mechanism  of  "Saiga-12"  is  a 
replica  of  that  of  the  AK  original  assault  rifle  with  the  difference  that 
the  autosear  has  been  removed  from  its  construction.  At  all  times  the  gun 
is  capable  of  delivering  single  shots  only,  while  reloading  is  done 
automatically.  Each  time  an  operator  wants  to  shoot  the  next  round,  the 
trigger  should  be  released  and  depressed  until  the  magazines  runs  out  of 
ammunition. 

On  the  whole,  the  "Saiga-12"  semiautomatic  shotguns  feature  good 
reliability  and  simplicity  of  operation  of  the  well-proven  and  extensively 
fielded  AK  system. 
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Fig.  1.  SAIGA-12C,  field  stripped: 

1. Top  bolt  cover. 

2.  Return  mechanism. 

3.  Bolt  carrier  with  piston. 

4.  Bolt. 

5.  AK-type  folding  buttstock. 

6.  Safety  lever. 

7.  Box-type  detachable  5-rd  magazine. 


Fig.  2.  Bolt  carrier  with  bolt.  Bolt  carrier’s  extension  Is  milled  off  at  an  angle  to 
allow  trouble-free  ejection  of  empty  shells. 


THE  SAIGA-12  SERIES  COMBAT  SHOTGUNS 


Fig.  1.  SAIGA-12,  with  non-folding  buttstock,  580-mm  long  barrel. 


Fig.  2.  SAIGA-12C,  with  folding  buttstock,  pistol  grip  and  580-nim  long  barrel 


Fig.  3.  SAIGA-12K,  with  folding  buttstock,  pistol  grip  and  430-mm  long  barrel 


KINETIC  PARAMETERS  OF  SAIGA-12 


Length  ^barrel 

Size  of  shell 

Shot  load 

Vio 

Eio 

680  mm 

12/70 

33  g 

311  m/sec 

1,600  J 

580  mm 

12/73 

53  g 

302  m/sec 

2,500  J 

430  mm 

12/70 

33  g 

290  m/sec 

1,500  J 

430  mm 

12/73 

53  g 

280  m/sec 

2,300  J 

ACCURACY  POTENTIAL  OF  THE  SAIGA-12  SHOTGUNS 
(ambient  temperature  -  34*C;  side  wind  veiocity:  2.5  m/sec.;  range:  35  m) 

Length  of  sh^l  Shot  size  Hit  probabiiity 

fuii  choke  cylinder 


76  mm 
70  mm 
70  mm 
70  mm 
70  mm 
70  mm 


SPECIFICATIONS  OF  THE  “SAIGA-12’’  SHOTGUNS 
modmcadon:  Saiga-12  Saiga-12C  Saiga-12K 


Buck  Shot 

100% 

92% 

AAA 

73% 

53% 

1 

70% 

42% 

3 

69% 

42% 

5 

67  % 

41  % 

6 

65  % 

40% 

Weight,  empty  and  without 
magazine,  kg 
Overall  length,  mm  *) 

Length,  with  buttstock  folded,  mm 
Length,  with  detachable  pistol 
grip,  nwn 

Lengtti  of  barrel,  mm 
Magazine  capac^,  rds 
We^of  magazim,  empty,  kg: 

-  5-rdl  version: 

-  7-4^  version: 

LengBi  of  rhajgfSane,  mm: 

-  5-r<a  version: 

-  7-rdl  vwf^on: 
fringe  of  fire,  m: 

-shot 
-  slug 


3,8 

3.6 

3,5 

1,145 

1,060 

910 

- 

820 

670 

930 

- 

- 

580  or  680 

580  or  680 

430 

5&7 

5&7 

5&7 

0.175 

- 

- 

0.235 

- 

- 

165 

- 

- 

229 

- 

- 

35-70 

35-70 

35-70 

50  - 100 

50-100 

50-100 
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ANALYSIS  YIELDS  A  USEFUL  PRODUCT 


A  Unique  Crosswind  Compensated  Fire  Control  Device  for 

Small  Arms 

Gideon  Bar-Tal,  Sagie  Tsadka,  Ehud  Azoulay 
Soreq  NRC,  Electro-optics  Division 
Yavne  81800,  Israel 

Abstract 

In  order  to  increase  the  lethality  of  small  arms,  efforts  have  been  undertaken  in  two  different 
directions;  Improved  munitions  and  advanced  Fire  Control  Systems  (FCS). 

Our  paper  describes  a  unique  and  novel  addition  to  FCS’s  -  Crosswind  compensation. 

The  adverse  effects  of  crosswind  on  the  ballistics  of  a  projectile  are  well  known,  but  until  now 
could  not  be  corrected.  The  crosswind  influences  the  flight  of  projectiles  at  short  and  medium 
ranges,  causing  a  deflection  of  the  projectile  from  its  aim  point  and  thereby  reducing  hit 
probability. 

In  the  case  of  shooting  at  small  targets  from  distances  of  several  hundred  meters  the  projectile 
trajectory  is  greatly  affected  by  crosswinds.  Even  moderate  crosswinds  of  less  than  10  knots 
(5m/sec)  will  cause  miss  distances  of  about  25  cm  for  ranges  of  200  meters  and  more  than  1 
meter  at  ranges  of  500  meters.  This  is  true  for  all  of  the  commonly  used  small  arms  munitions, 
such  as  5.56  mm  (0.2”)  and  7.62  mm  (0.3”)  caliber  bullets.  Measurements  taken  and  calculations 
made  in  order  to  quantify  the  crosswind  influence  on  the  projectile’s  trajectory  will  be  presented 
in  this  paper. 

The  new  FCS  will  perform  the  combined  task  of  measuring  the  range  to  target  and  the  crosswind 
along  the  projectile’s  path.  Combining  the  ballistic  parameters  of  the  projectile  and  the  measured 
information  the  system  processor  will  calculate  a  correct  aim  point. 

The  operation  technique  is  based  on  transmitting  a  low  power  laser  beam  along  the  line  of  sight  to 
the  taiget,  receiving  the  reflected  signal  from  the  target  and  analyzing  its  turbulence  induced 
spatio  temporal  power  fluctuations. 

Experimental  results,  which  show  significant  improvement  in  hit  accuracy  wfren  shooting  at 
distances  of  500  meters  under  various  crosswind  conditions,  are  presented. 


Cross  Wind  Measurement  -  Principle  of  Operation 

The  unit  is  built  around  a  low  power  laser  that  transmits  a  collimated  narrow  beam  towards  the 
target.  The  beam  is  reflected  back  from  the  target  and  detected  by  the  system  receiver.  The 
receiver  is  composed  of  two  horizontally  separated  detectors  (Figure  1).  Since  the  beam  passes 
tiirough  flie  atmospheric  turbulence  on  its  way  to  the  target  and  back  to  the  receiver,  it 
accumulates  intensity  fluctuations  across  its  phase  front  due  to  the  diffracticm  of  the 
refiactive-index  irregularities  that  comprise  the  turbulent  medium.  According  to  Taylor's 
hypothesis,  for  short  time  periods,  it  is  true  that  the  refractive-index  irregularities  drift  with  the 
atmospheric  wind  with  no  significant  change  in  their  shape  or  spatial  distribution  (the  "ft-ozen" 
turbulence  hypothesis).  Therefore,  the  diffraction  pattern  of  the  beam  on  the  target  and  on  the 
receiver  plane  also  drifts  with  a  velocity  that  is  related  to  the  crosswind  component  along  the 
optical  path.  By  temporally  analyzing  the  intensity  fluctuations  in  2  separate  positions  on  the 
receiver  plane,  it  is  possible  to  compute  the  crosswind  velocity  (figure  2). 


Wind 


target 


turbulence  pattern  at  the  time  T  Q 
turbulence  pattern  at  the  time  T*DT  ^ 


Figure  1  GrajAic  Presentation  of  Measuring  Technique 


V  I 


T  =  dT  T 

Time  coneiation  between  the  two  signals 


Figure  2  Correlation  Function  Calculation 


Test  Results 

The  crosswind  measurement  tests  were  conducted  in  two  stages.  The  first  was  designed  to 
demonstrate  the  accuracy  of  measurement,  and  the  seoMid  to  demonstrated  the  improved 
performance  of  die  sniper  in  live  firing  tests  when  using  the  S5^em. 

Wind  accuracy  measurement 

The  tests  were  conducted  on  a  500  meter  long  target  range.  Along  the  measurement  path,  3 
anemometers  were  equally  spaced  which  accumulated  data  over  a  time  period  of  more  than  34 
hours.  The  data  was  averaged  and  compared  to  the  ouqiut  of  our  wind  measurement  device.  Tlie 
test  results  are  shown  in  figure  3  where  we  can  see  the  good  correlation  between  the  two 
measurement  techniques. 


Figure  3  Comparison  between  Anemometer  and  Optical  measurements 

From  the  results  one  can  see  that  the  wind  as  measured  by  individual  anemometers  are  very 
fluctuative  in  nature,  because  they  provide  results  at  a  point  along  the  path.  On  the  other  hand  the 
output  as  measured  by  the  crosswind  sensor  is  much  smoother  because  it  provides  results  that  are 
an  average  along  the  total  distance.  Another  point  of  interest  is  that  at  very  low  wind  speeds 
(under  0.5  m/sec)  the  anemometers  tend  not  to  give  results  at  all.  This  is  due  to  the  static  fiiction 
of  the  device  that  tends  to  cause  the  propeller  to  stick. 


Live  fire  tests 


These  tests  were  conducted  along  the  same  500  meter  target  range.  The  sniper  shot  fired  SR86 
rifle  with  a  XIO  telescope.  ITie  rifle  was  first  boresighted  at  a  range  of  100  mrters  and  then 
corrected  in  elevation  for  the  500  range.  The  sniper  shot  at  will  at  a  predefined  point  on  the  target. 
With  each  shot  file  crosswind  effect  on  the  bullet  was  calculated  and  a  predicted  impact  point 
computed.  The  test  results  are  shown  in  figure  4  comparing  the  true  point  of  impact  with  the 
predicted  point. 


Adam  Live  Firing  Test  Results 


Range:  s«  meters.  Rounds:  7m  mm 


Figure  4  Live  fire  test  results 

From  the  test  results  in  figure  4  one  can  see  the  crosswind  effect  on  the  horizontal  deflection. 
Even  at  moderate  wind  speeds  of  3  m/sec  the  deflection  of  the  bullet  is  about  50cm.  The  points  of 
inqiact  are  very  close  together  but  the  horizontal  deflection  is  such  that  they  will  miss  a  human 
target.  With  our  measurement  device  we  can  predict  the  point  of  impact  (the  black  line)  and  show 
that  the  true  points  of  impact  are  distributed  about  the  line.  The  average  true  deflection  from  the 
prediction  point  is  only  5  cm,  which  is  almost  an  order  of  magnitude  improvement  fi-om  the 
uncorrected  horizontal  deflection. 


Measurement  System 

The  system  is  an  active  Electro-qjtical  measurement  device  built  around  a  low  power  Nd:YLF 
laser  lasing  in  the  1.047pm  range.  Two  low  noise  detectors  detect  the  optical  signal,  returning 
from  the  target.  The  detected  signal  is  amplified  and  digitized  in  a  pre  an^lification  stage.  The 
digitized  signal  is  sanq)led  by  a  microprocessor  that  runs  the  unique  software  package  that 
calculates  the  following  parameters: 

Range  to  target. 

Wind  speed  and  direction  along  the  line  of  fire. 

Ballistic  correction  and  crosshair  correction. 

The  main  system  performance  characteristics  are  listed  below: 

Range  of  operation:  50  -  1000  m 
Range  measurement  resolution:  10  m 
Crosswind  Accuracy  <1  m/sec 
Measurement  time:  <1  sec 

Figure  6  is  a  schematic  block  diagram  of  the  system,  and  figure  7  shows  the  Demonstration  model 
moimted  on  a  Pan  and  Tilt  unit. 


&Range 
Wind  Data 


Automatic  Crosshair 
Correction 


Figure  6  Schematic  Bloc  Diagram 


Figure  7  Crosswind  Demonstration  model 


Future  Developments  and  Applications 

The  technology  advances  over  the  last  years  in  both  compact  high  efficiency  lasers  and 
electronics  has  made  it  feasible  today  to  add  new  features  to  Fire  Control  Systems.  FC  systems 
are  finding  their  place  in  new  small  arms  such  as  the  OICW,  OCSW  and  new  sniper  weapons 
(OSW),  as  well  as  in  larger  devices  such  as  unguided  rockets  and  tank  guns. 

All  projectiles  tend  to  either  drift  with  the  crosswind  when  decelerating  or  fly  into  the  wind  when 
accelerating.  System  analysis  performed  on  different  weapons  and  munitions  show  that  the  effect 
of  the  wind  on  flie  accuracy  is  substantial.  New  FC  systems  have  as  yet  not  incorporated  the 
capability  to  measure  crosswind  over  the  total  line  of  sight,  because  the  technology  up  to  now  has 
not  been  well  develc^ed  and  proven.  The  demonstration  model  along  with  our  unique  patented 
hardware  and  software  package  has  made  it  possible  today  to  add  crosswind  measurements  for 
improved  performance. 
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Rockwell  VIPER: 

Precision  Intelligent  Targeting  System  for 
Conventional  Military  and  Special  Operations  Forces 

by  Morris  Peterson  and  Donald  E.  Davis-Ashbury  International  Group,  Inc. 


Rockwell  Collins  Inc.,  the  worlds 
leader  in  military  global  positioning 
system  (GPS)  receivers  is  proud  to 
introduce  to  the  US  Armed  Forces,  and 
MOU  Countries,  VIPER  the  worlds  only 
design-built  folly  integrated,  multi¬ 
purpose  binocular  laser  range  finder  with 
a  precision  on-board  digital  magnetic 
compass  and  inclinometer.  The  VIPER 
is  a  true  ''Precision  Intelligent 

Targeting  System",  providing 

conventional  military  and  special 

operations  forces  (SOF)  with  a  rugged, 
advanced  technology  targeting  system 
that  folly  supports  missions  requiring 
surveillance,  ranging,  targeting  and 
orientation.  VIPER  provides  the  highest 
probability  of  a  first  round  strike,  on  the 
digital  battlefield.  Whether  carrying  out 
airborne,  land,  or  maritime  missions  the 
VIPER  can  provide  Warfighters  with 
unfailing  high  quality  performance  in  the 
field.  All  branches  of  the  military  share 
a  common  necessity  for  state-of-the-art, 
high  quality  e’  ro-optic  and  GPS 
targeting  equipmein  that  can  stand  up  to 
the  rigors  of  current  and  future  global 
military  missions.  The  Rockwell 
VIPER  is  that  device.. .and  more! 

Purpose  Built  Engineering 

As  a  binocular,  the  VIPER  has 
no  peer,  and  represents  a  new  generation 
of  high  performance  binoculars  on  the 
cutting  edge  of  electro-optics 
technology.  Its  high  quality  optics  has 
one  of  the  highest  light  transmission 
values  and  sharpest  fields  of  view  in  the 
industry.  Two  of  VIPER  s  most 
advanced  technical  innovations-a  state- 
of-the-art  totally  eye-safe  Class  1- 
1.55  pm  diode  laser  range  finder,  and  a 


digital  magnetic  compass  with 
inclinometer  have  been  incorporated  into 
this  ergonomically  designed  binocular. 
The  VIPER  is  easy  to  operate,  simply 
click  the  right  button  and  display  ranges 
to  over  4km's  with  a  total  range  accuracy 
of  three  meters!  To  obtain  an  azimuth, 
click  the  left  button  and  the  azimuth  is 
displayed  indicating  a  compass  bearing 
of  0  to  360°  with  an  accuracy  of  10  mils 
(0.6°).  Additionally  inclination  angles 
can  be  measured  to  ±  35°  with  an 
accuracy  of  3  mils  (0.2°).  Distance, 
azimuth  and  elevation  information  is 
digitally  displayed  in  the  field  of  view 
by  red  LED's  for  a  duration  of  four 
seconds.  The  VIPER  can  provide  the 
user  with  a  total  of  eight  distance  and 
angular  measurements,  all  using  just  two 
buttons!  A  common  6- volt  2CR5  lithium 
battery  powers  the  VIPER. 

Precision  Intelligent 
Targeting 

Rockwell  has  integrated  the 
VIPER  binocular  laser  range  finder  with 
the  PLGR+96/AN-PSN/11  (US  DoD 
Precision  Lightweight  GPS  Receiver), 
developing  the  first  commercially  off  the 
shelf  (COTS)  precision  intelligent 
targeting  system.  Warfighters,  or 
traditionally  trained  fire  support 
specialists,  from  any  position  on  today’s 
digital  battlefield  are  now  capable  of 
bringing  precision  artillery,  mortar  fire 
and  close  air  support  on  hostile  positions 
with  extreme  accuracy  (10  digit  grid 
coordinate  and  CEP)  at  ranges  out  to  4 
kilometers.  VIPER  provides  precision 
in-direct  fire  support  for  the  “close-in” 
infantry  fire  and  maneuver,  MOUT  and 
Special  Forces  operations.  The  VIPER 
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targeting  system  is  also  night  vision 
capable,  employing  the  AN-PVS-14 
monocular  night  vision  device.  The  AN- 
PVS-14  is  integrated  to  the  VIPER  by  a 
rugged  lightweight  night  vision 
interface.  This  effective  combination  of 
night  vision  and  binocular  laser  range 
finder  has  proven  to  be  effective  for 
infantry  forces  engaging  targets  at  night 
out  to  2  kilometers!  When  engaging 
distant  targets  from  OP's  Warfighters 
have  the  option  of  employing  a  sturdy 
non-magnetic  tactical  tripod. 

Forward  Observers  and  Spotters 
with  the  VIPER  can  also  now  measure 
distances  between  various  points  relative 
to  the  target  (e.g.  natural  terrain  feature, 
opposing  forces  positions,  and 
roadways).  In  a  fire  support  role  with 
the  VIPER  the  FO  can  rapidly  with  a 
greater  degree  of  precision  "call  in"  and 
adjust  mortar  and  artillery  fire.  He  can 
also  provide  dimensional  measurements 
of  parachute  drop  zones,  helicopter 
landing  zones,  to  include  heights  of 
buildings,  trees,  etc.  To  protect  the  FO 
the  VIPER  can  be  provided  Avith  anti- 
reflective  and  laser  proteetion  filters. 

Reconnaissance  and  Scouting 

From  concept,  the  VIPER  was 
designed  as  a  S'A-pound  preeision 
observation  instrument.  Warfighters 
benefit  from  the  clear  sharp  images  the 
VIPER  provides,  due  to  its  precision; 
high  quality  multi  coated  optics.  The 
VIPER  has  routinely  outperformed 
various  military  binoculars  in  terms  of 
light  gathering  capability  under  low 
light,  and  night  conditions.  Rugged  and 
dependable,  the  VIPER  has  survived  the 
rigors  of  long-range  reconnaissance 
patrols  in  snowbound  mountainous 


environments,  and  hot  arid  desert  AO's. 
The  VIPER  aids  Warfighters  to  prepare 
more  accurate  reconnaissanee  reports 
utilizing  its  highly  accurate  binocular 
laser  range  finder  to  provide  range 
measurements,  and  target  azimuths  by  a 
simple  series  of  button  presses.  The 
VIPER  can  also  be  field  programmed  to 
display  measurements  in  feet,  yards, 
meters,  mils,  and  or  degrees. 

Sniping 

The  VIPER  could  be  eonsidered 
the  ultimate  military  sniper  support 
optic.  It  combines  a  number  of  precision 
devices  into  one  user  friendly 
instrument,  that  supports  short, 
intermediate,  and  long-range  sniper 
missions.  The  VIPER  provides  accurate 
distanee  to  target  information  at  over 
2,000  meters  (maximum  sniper  rifle 
range),  eliminating  the  most  frequent 
cause  of  missed  sniper  shots,  errors  in 
judging  distance.  Range  estimation  is 
critical  for  all  snipers,  but  most 
especially  for  SOF  snipers  that  must  be 
capable  of  delivering  a  guaranteed 
neutralizing  shot  at  600  yards.  The 
VIPER  also  displays  the  angle  of 
engagement  when  indexing  targets  up  or 
downhill  (plunging  fire)  to  ±  35®  .  This 
is  critical  when  snipers  engage  targets  at 
extreme  angles  (i.e.  high  atop  multi¬ 
story  buildings)  and  over  extended 
ranges.  VIPER  comes  standard  with 
both  an  electronic  and  a  "hard"  SWISS 
Mil  reticle.  This  combination  provides 
increased  accuracy  in  placement  of  the 
laser,  and  in  the  event  battery  power  is 
lost,  range  finding  can  still  be  performed 
with  the  mil  retiele.  For  situations  when 
the  target  was  partially  obscured  (trees, 
vegetation,  structures,  etc.),  VIPER 
features,  Multiple-Object- 
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Measurement  or  MOM.  Instead  of 
following  the  road  many  manufactures 
have  taken,  where  incremental  and 
intermediate  ranges  are  "dialed  out" 
through  a  process  called  "gating", 
MOM  allows  the  sniper  to  view  up  to 
the  three  strongest  pulse  returns  from 
targets  in  the  line  of  sight,  by  simply 
scrolling  through  them  using  the  range 
finder  button.  This  state-of-the-art 
function  was  introduced  to  the  sniper 
community  through  close  collaboration 
between  engineers  and  international 
sniping  authorities.  One  of  the  inherent 
benefits  of  the  VIPER'S  1.55pm  eye 
safe  laser  diode  technology  is  the  ability 
to  "laze"  targets  from  behind  different 
types  of  glass,  allowing  the  sniper  to 
remain  secreted  in  his  OP. 

Land  Navigation 

Land  navigation  is  an  essential 
military  skill.  Recognizing  this,  built 
into  every  VIPER  is  a  highly  accurate 
Digital  Magnetic  Compass  (DMC).  The 
DMC  is  so  highly  regarded  it  was 
selected  as  the  electronic  compass  of 
choice  by  the  US  Army  for  a  military 
range  finder  project.  The  exacting  DMC 
can  also  be  adjusted  ±  90°  for 
declination  allowing  for  its  use 
worldwide.  To  factor  out  various  types 
of  magnetic  interference  VIPER  uses  a 
simple  compensation  process  that  takes 
less  than  a  minute  to  perform.  Upon 
completion  the  VIPER  tells  the 
Warfighter  whether  the  unit  is  properly 
calibrated.  The  VIPER  also  assists 
Warfighters  to  accurately  locate  their 
positions  when  reading  maps,  by 
providing  azimuths  and  absolute 
distances  to  significant  terrain  features. 
With  the  relative  measurement  features 
in  the  VIPER  software.  Warfighters  can 


now  measure  distances  between 
significant  terrain  features,  determine  the 
relative  height  differences  between  the 
features,  and  when  necessary  measure 
the  height  of  each  terrain  feature 
individually! 

Crew  Served  and  Anti-Armor 
Weapon  Support 

Due  to  the  range  of  "heavy" 
weapon  systems  available  to  the 
Warfighters,  the  VIPER  can  enhance  the 
effectiveness  of  crew  served  weapons. 
Traditional  methods  of  "walking"  rounds 
into  a  target  tends  to  waste  ammunition, 
increase  collateral  damage  and  alerts 
opposing  forces  of  incoming  fire.  By 
employing  the  VIPER,  the  crew  can 
"laze"  the  target,  and  the  weapons 
operator  can  adjust  the  sights  for  the 
exact  range  prior  to  firing,  and  when 
ready,  deliver  precise  effective  fire. 
Crew  served  weapons  that  are  supported 
include: 

.  M-60  LMG  -  M240  - 

FN/MAG  -  GPMG  -  H&K 
21E 

•  M2  .50  Caliber  Heavy 
Machine-gun 

•  Mk-19  40mm  Automatic 
Grenade  Launcher 

In  an  anti-armor  weapon  support  role, 
the  VIPER  can  assure  the  precision 
placement  of  shoulder  fired  ordnance  on 
target.  Whether  the  target  is  moving  or 
stationary,  the  VIPER  provide  the 
Warfighter  accurate  ranges  on  a  wide 
variety  of  target  types. 

Amphibious  Operations 

Whether  conducting  small  boat, 
or  combatant/scout  swimmer  operations. 
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the  VIPER  can  support  amphibious 
Warfighters  in  a  waterborne 
environment.  The  standard  VIPER  is 
waterproof  to  a  depth  of  3  feet  and  can 
be  optionally  waterproofed  to  a  depth  of 
1  atmosphere  for  sub-surface  operations. 
The  durable  shock  absorbing  rubber 
cover,  sealed  over  the  strong  die  cast 
housing  helps  to  insure  that  the  VIPER 
performs  in  harsh  and  demanding 
amphibious  environments.  If  the  V/PEf? 
is  accidentally  dropped  overboard  during 
an  operation,  don't  worry  because  it 
floats! 

Mapping  and  Intelligence 
Gathering 

The  newest  role  for  the  VIPER 
in  the  military  community  is  real-time 
mapping,  and  recording  of  geographical 
information.  This  unique  application  for 
the  VIPER  casts  it  in  the  role  of  a  field 
data  collector,  connected  to  a  ruggedized 
field  computer  with  specialized  GIS 
software.  VIPER  in  this  configuration 
provides  intelligence  personnel  the 
ability  to  produce  real-time  maps 
combined  with  highly  accurate  GPS 
coordinates.  VIPER  in  this  role  lends 
itself  to  many  SOF  special  surveillance 
and  pre-assault  building  analysis 
missions. 

Force  Protection,  Security 
AND  Threat  Surveys 

Warfighters  are  many  times 
called  upon  to  conduct  force  protection 
missions,  OOTW  security  and  threat 
surveys  on  sensitive  installations, 
embassies,  airports  and  other  strategic 
facilities.  Cast  in  an  unconventional,  but 
fitting  role  the  VIPER  is  the  perfect  data 
collector.  By  utilizing  both  absolute 


and  relative  measurement  functions,  the 
VIPER  can  assist  the  SOF  operator  in 
the  preparation  of  accurate  site  diagrams, 
perimeters,  defensive  fighting  positions, 
exact  threat  vantage  points,  CCTV 
camera  views,  etc.  Until  now  no  such 
multi-purpose  tool  existed,  and  the 
Warfighter  spent  many  man  hours 
walking  the  site  with  a  tape  measurer, 
relying  on  out  of  date  or  inaccurate  maps 
or  blueprints,  or  in  some  cases  even 
guesstimating.  This  no  longer  need 
occur  as  the  VIPER  can  support  the 
survey  process  either  as  a  stand  alone 
instrument,  or  as  part  of  a  GIS  mapping 
system  where  the  entire  survey  is 
recorded  electronically  with  digital 
photographs,  and  real  time  notations. 

Conclusion 

As  an  "Precision  Intelligent 
Targeting  System"  the  Rockwell 
VIPER  represents  the  latest 
advancement  in  electro-optic  technology 
and  combat  GPS  systems  integration. 
Rockwell's  approach  to  the  DoD 
community  is  user  driven,  mission 
capable  and  available  commercially-off- 
the-shelf  to  assist  Warfighters  TODAY. 


For  Further  Information  Contact: 

ASHBURY  INTERNATIONAL  GROUP  INC. 
Logistics  &  Technology  Division 
PO  Box  885  Sterling,  VA.  20167 
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Tel  703/404-0335  Fax  703/404-0337 
E-mail:  AIGINTL@aol.com 
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Introduction 


•  Overall  Project:  Bradley  Up-gun 


Boeing 

EX34 

7.62mm  Chain  Gun® 


•  3-D  CAD  Model  Layout 


•  Main  Gun  Solution  Displaces 
Coax  Gun 


•  Solutions  for  New  Coax 
Installation 


•  Details  of  Selected  Coax 
Solution 


•  Benefits 
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Recently,  Boeing  Ordnance  Engineering  was  tasked  to  design  new  armament 
installation  for  the  Bradley  Fighting  Vehicle.  The  objective  of  this  task  was  to 
increase  the  lethality  and  survivability  of  the  Bradley  without  modifications  to 
the  existing  turret  structure  and  with  minimal  modifications  to  the  supporting 
systems. 

3-D  CAD  Models  of  the  Bradley  A2  turret  were  obtained  from  TACOM  in 
IGES  format.  These  models  were  used  to  setup  a  virtual  design  fixture  to 
develop  up-gun  installation  concepts. 


The  storage  magazine  used  for  the  35/50mm  Bushmaster  III  installation 
displaced  the  7.62mm  coax  gun.  This  created  a  new  challenge  to  relocate  a 
coax  gun  in  the  existing  turret. 


This  paper  describes  a  unique  installation  of  the  coax  gun  into  the  Bradley  turret 
which  allows  the  overall  new  system  to  include  a  35/50mm  Bushmaster  III 
cannon  with  22  ready  rounds,  a  62  round  storage  magazine  for  automatic  quick 
upload  of  the  ready  magazine,  and  a  7.62mm  coax  gun  in  the  existing  turret 
structure  of  the  Bradley. 


Boeing  obtained  3-D  CAD  models  of  the  Bradley  A2  turret  structure  and  system 
assemblies  that  are  near  the  main  gun  space  claim. 

These  models  were  used  to  construct  a  3-D  design  fixture  in  Unigraphics. 


This  fixture  was  used  to  layout  and  design  potential  concepts  for  main  gun  and 
coax  gun  installation.  This  method  was  very  effective  in  investigating  the 
effects  of  various  concepts  on  Bradley  sub-systems  relative  to  space  claim. 


This  method  was  proven  successful  when  the  35/50mm  Bushmaster  III 
installation,  which  was  designed  using  the  turret  model,  was  fabricated, 
installed,  and  fired  out  of  an  A2  Bradley. 


Space  Claim  in  Existing  Bradley  Turret 


M242  M240  Coax  Gun 


The  existing  Bradley  turret  uses  the  M242  Bushmaster  Cannon  as  the  main 
armament.  This  gun  is  configured  as  a  dual  link  fed  gun.  The  gun  is  fed  using 
flexible  feed  chutes  (2)  coming  through  the  left  trunion  bearing.  These  feed 
chutes  bring  ammo  from  a  magazine  located  on  the  turret  basket  floor.  Spent 
cases  are  ejected  forward  and  used  links  are  ejected  through  the  right  trunnion 
bearing  into  the  plenum  chamber. 


The  coax  gun  is  located  in  the  plenum  chamber  and  it’s  mount  is  fixed  to  the 
elevation  rotor.  The  coax  gun  is  fed  using  flexible  feed  chute  which  brings 
ammunition  from  magazines  located  in  the  crew  compartment  next  to  the 
commander.  The  feed  is  routed  through  an  armor  plate  into  the  plenum  chamber 
and  up  to  the  coax  gun.  The  spent  cases  and  used  links  are  ejected  into  the 
plenum  chamber. 


After  investigating  many  alternatives,  a  concept  was  chosen  which  best  met  the 
objectives  of  the  task.  A  35/50mm  Bushmaster  III  gun  is  configured  with  a 
single  linkless  feeder.  The  gun  is  fed  using  a  linear  linkless  ("chain  ladder") 
magazine  which  wraps  around  Bushmaster  III  gun  inside  of  the  elevation  rotor. 
A  new  elevation  rotor  is  required  but  the  turret  structure  itself  is  not  altered  to 
accommodate  the  new  rotor. 


This  system  provides  a  ready  magazine  capacity  of  22  rounds  of  35/50mm 
ammunition  and  a  feed  selection  capability  which  permits  the  use  of  multiple 
types  of  ammunition.  The  new  design  also  accommodates  first  round  select, 
giving  the  gunner  the  selected  nature  of  ammunition  with  the  first  round  fired 
after  a  feed  select.  This  system  meets  all  design  goals  and  ground  rules  set  forth 
for  the  task. 


The  next  phase  of  the  design  was  to  determine  feasible  concepts  for  uploading 
the  ready  magazine.  The  method  of  uploading  must  be  automatic  ("hands  off) 
and  reasonably  quick.  Several  concepts  were  investigated.  One  of  the  most 
favorable  concepts  uses  the  plenum  chamber  to  house  a  linear  linkless  storage 
magazine.  To  upload  the  ready  magazine,  the  elevation  rotor  is  brought  to 
horizontal.  The  two  magazines  are  coupled  together  and  the  storage  magazine 
feeds  the  ready  magazine  through  the  right  trunion  bearing.  The  same  method  is 
used  to  download  the  ready  magazine  into  the  storage  magazine. 

The  storage  magazine’s  most  significant  effect  to  the  current  system  is  that  it 
displaces  the  coax  weapon.  This  creates  the  necessity  to  investigate  a  new 
installation  concept  for  the  coax  gun. 


Proposed  Solutions  for  Coax  Installation 


•  Two  options  considered: 

-  External  to  turret 

-  Internal  to  turret 

•  Must  be  integral  to  the  35/50mm  Bushmaster  III 

•  Must  not  displace  existing  turret  structure 
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At  the  onset  of  the  task  to  integrate  a  coax  gun  into  the  35/50mm  Bradley  turret 
up-gun  concept,  the  following  goals  were  set  forth: 


1.  The  coax  gun  must  be  integral  to  the  35/50mm  Bushmaster  III.  This 
approach  will  lead  to  the  most  efficient  use  of  available  volume.  Existing 
weapon  structure  can  be  used  to  support  the  coax.  Inclusion  of  coax  into 
35/50mm  Bushmaster  III  space  maximizes  space  use. 

2.  The  installation  must  not  displace  existing  turret  structure. 

3.  Minimal  effect  on  existing  turret  systems. 


Two  options  were  considered: 

1 .  A  gun  and  mount  that  was  outside  of  the  turret  and  thus  remote  from  the 
crew. 

2.  A  gun  and  mount  that  was  inside  of  the  turret  with  direct  access  by  the  crew. 


External  Mount  Solution 
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This  approach  is  to  mount  the  coax  gun  external  to  the  turret.  The  EX34  can  be 
mounted  directly  to  the  integral  mount  of  the  Bushmaster  III.  An  armored 
access  door  encloses  the  gun,  making  it  easily  accessible. 


This  concept  requires  no  additional  modifications  to  the  Bradley  turret. 


A  feed  chute  would  run  from  a  magazine  located  inside  of  the  turret  through  the 
Bushmaster  III  mount  plate  and  integral  mount  to  the  coax  gun.  Links  and  spent 
cases  would  be  ejected  through  a  door  in  the  bottom  of  the  access  panel. 


Internal  Mount  Solution 
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This  approach  mounts  the  coax  gun  inside  the  elevation  rotor  and  inside  of  the 
ready  magazine.  Because  the  gun  would  now  be  directly  in  the  crew 
department,  the  EX34  7.62mm  Chain  Gun®  is  ideal  because  it  has  a  very  low 
gun  gas  output. 


By  mounting  the  EX34  integrally  with  the  Bushmaster  III,  maximum  space  use 
efficiency  can  be  achieved. 


The  internal  mount  configuration  does  interfere  with  the  existing  elevation  drive 
mechanism  in  the  Bradley  turret.  A  redesign  of  the  elevation  drive  would  be 
necessary  to  facilitate  the  internal  coax  installation. 


Decision:  Internal  Mount  Solution 

Criteria 

External 

Internal 

Effect  on  turret  systems 

None 

Low 

Access  During  Mission 

Poor 

Excellent 

Vulnerability 

Moderate 

Low 

Effect  on  Elevation  Balance 

Negative 

Positive 

Upload/Download 

Remote 

Direct 

Design  Complexity 

Moderate 

Low 
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Effect  on  turret  systems;  The  Internal  Mount  solution  does  interfere  with  a  member  of 
the  existing  turret  elevation  drive  mechanism. 


Access  During  Mission:  The  External  Mount  is  a  remote  system  with  no  access  under 
armor.  The  Internal  Mount  gives  direct  access  for  all  functions  to  the  gunner  from 
inside  of  the  turret. 


Vulnerability:  Obviously,  the  External  Mount  is  more  vulnerable  to  small  arms  fire  and 
artillery  shrapnel. 


Effect  on  Elevation  Balance:  The  elevating  mass  is  front-heavy  on  the  35/50mm 
Bushmaster  III  installation.  This  requires  a  heavy  equilabrator  to  compensate.  The 
External  Mount  adds  to  this  problem,  whereas  the  Internal  Mount  helps  the  problem. 


Upload/Download:  For  obvious  reasons  the  upload/download  task  is  much  simpler  on 
the  Internal  Mount  than  on  the  External  Mount. 


Design  Complexity:  Adding  the  Internal  Mount  to  the  35/50mm  Bushmaster  III  Up-Gun 
concept  adds  only  5  new  parts  to  the  system,  four  of  which  are  quite  simple.  The 
External  Mount  adds  approximately  15  parts  to  the  system. 


The  Internal  Mount  7.62  Coax  gun  is  integral  to  the  35/50mni  Bushmaster  III. 
Very  little  additional  volume  is  consumed  by  adding  the  7.62  gun  to  the  system. 


The  coax  gun  mount  uses  a  rail  which  mates  with  a  support  bracket  located  on 
the  35/50mm  Bushmaster  III  receiver. 


Installation  of  the  coax  gun  is  accomplished  by  simply  aligning  the  coax  gun 
from  within  the  turret  and  inserting  it  forward.  The  front  end  of  the  barrel  is 
guided  through  the  inside  of  the  wrap-around  magazine  and  through  the  bore- 
sight  mechanism.  As  the  gun  move  forward  the  rail  on  the  coax  gun  mount 
engages  the  mating  rail  on  the  Bushmaster  III  receiver.  The  coax  gun  is  then 
pushed  forward  until  it  latches  into  its  locked  position. 


Removal  is  accomplished  by  reaching  under  the  coax  gun  to  pull  the  mount- 
release  pin  and  the  sliding  the  gun  aft  while  holding  the  mount-release  pin  out. 
The  gun  is  then  pulled  aft  until  the  barrel  is  clear  of  the  wrap-around  magazine. 


No  tools  are  required  to  install  or  remove  the  gun  and  the  task  is  easily 
accomplished  by  one  crew  member. 


Bore-sighting  accuracy  is  assured  since  the  sliding  rail  mount  for  the  coax  gun  is 
fixed  directly  to  the  main  gun. 


Bore-sight  Adjustment  Outside  of  Turret 


NOIA  Small  Arms:  *A  Uniqua  Coax  Gun  Installation* 
Pasa  14-6/17/98 


A  bore-sight  mechanism  is  contained  in  the  coax  gun  forward  mount  housing. 
This  housing  is  integral  to  the  35/50mm  Bushmaster  III  integral  mount.  Two 
hex  nuts  are  accessible  from  outside  of  the  turret.  These  hex  nuts  provide 
adjustment  of  the  coax  guns  aiming  point  in  the  vertical  and  horizontal  planes. 


The  mechanism  is  spring-loaded  and  self-locking  so  that  on  person  can  easily 
use  the  bore-sight  and  adjust  the  aiming  point  at  the  same  time.  This  reduces  the 
bore-sight  task  to  a  simple  task  for  one  crew  member. 


Since  the  bore-sight  mechanism  is  fixed  to  the  main  gun,  their  will  be  a  very 
good  repeatability  of  the  bore-sight  of  the  gun  from  one  install/removal  to  the 
next. 


The  incoming  feed  and  ejected  links  come  into  and  leave  the  gun  parallel  to 
each  other.  The  EX-34  is  oriented  such  that  the  feed  path  is  coming  up  to  the 
bottom  of  the  gun  at  about  30°  from  vertical.  This  is  a  versatile  position  as  it 
allows  the  feed  chute  and  ejected  links  to  be  routed  virtually  anywhere  desired. 

The  empty  cases  can  be  ejected  inside  of  the  turret  or  they  can  be  routed  forward 
through  the  magazine  and  mount  plate  and  ejected  out  the  front  of  the  turret. 


Features  and  Benefits 

•  Simple  Design 

•  Easy  Installation  and  Removal 

—  no  tools  required 

•  Easy  Bore-Sighting  Procedure 

—  only  one  crew  member  required 

—  bore-sight  is  accurate  and  repeatable 

•  Efficient  use  of  valuable  space  inside  of  turret 

•  Easy  access  to  coax  weapon  in  turret 

•  Facilitates  Upgrade  of  Main  Weapon 

NDIASmal  Afro.  AU  iq  C  Paffa16^i7/M 


Summary 


Successful  Integration:  7.62  with  Up-Gun  Concept 
Adds  to  Viability  of  35/50mm  As  Practical  Up-Gun 
Integral  Main  Gun/Coax  Gun  Concept 
Other  Main  Guns/Applications  To  Be  Considered 
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Saco  Defense 


r  Vermo'^t 


Saco 
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SacoDefense  \ 


incorporated 

•  Established  in  1813 

•  Primary  Producer  of 
DOD’s  Crew  Served 
Weapons  since  1962 

•  DOD’s  MK19  and 
.50  Cal  Producer 

•  400  Employees 


New 
Hatrpshire 


Ni^assacnusetts  ^ 


Connect  tcut 


CDC 


EH  Computing  Devices 
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$350M  Annual  Turnover 
Over  1000  employees 
Core  Technologies 

•  Vehicle  Electronics 

•  Flat  Panel  Displays 

•  Fire  Control 

•  Data  Communications 

•  Surveillance  Systems 

•  Software 

Vertically  Integrated 
Technology 


•CDC  Manufactures 

•Fire  Control  for 

•M1  (A1-A3)  &  Challenger 
Tanks 

•Bradley  Fighting  Vehicles 

•Avionics 

•Orison 


se  Celsius 
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Bofors 

Established  in  1646 
4000  Employees 
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ROFORS  CARL  GUSTAF 


•  Products 

•  AT-4  /  Carl  Gustaf 

•  AC130  Gun  Ship  Weapon 

•  CV90  _ 


Celsius 
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Weapons 


Somalia  &  Gulf  Wars 
1968-1992 


WWII 


MK19  Bursting 
Munitions 


2000 


'  STRIKER 
40mm  AGL 
Air-Bursting 
Programmable 
/Vnmunttion  & 
Weapon 


SpanisIvAmerican  War 
World  war  I 


Maxim  & 
Gatling  Gun 


.50cal  Browning 
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•  Lethal 

•  Smart 

•  Precise 

•  Portable 

•  Cost  Effective 
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Company  Funded  Development 


Use  of  Computer  Modeling 
in  Design/Development  allowed 
Saco  to  explore  various  designs 
and  find  the  OPTIMUM 
Crew^Served  Weapon  Design 


BOFORS  Reids  "3P’  Air-Burst  40mm 
Ammunition  to  Sweden  1993-1995 


Team  Formed  with 
State  Department 
Approval  1995 


Alpha  Prototype  Development  1 993-94 


CDC  Develops  Initial 
LVS  Brassboard 
1991-1993  ^ 


Gun  Brass  Board  R&D  1990-1991 


SACO  Commissions  Gene  Stonier  1988 


Celsius 
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Development  &  Testing 


Gun-Sight-Ammunition 
System  Integration  1997 


Ready  for  lOT&E 


Production  Designs 
Verified  1997-1998 


Air-Bursting  Ammunition 
Tested  1996 


Testing  1994-1998 


Accuracy  &  Dispersion 


Endurance 

Development  1994-96 


Ammunition 

Compatibility 


Extreme  Hot  &  Cold 
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Computer  Processor 
Range  Finder  &  Sensors 

Ammunition  Programming 

Optimized  Rate  of  Fire 

Low  Dispersion  Weapon 
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Packed  with  Technology 


Light,  Low  Recoil  Weapon 
Lightweight  Gun  Action  Technology 
Quick  Slew  Mount 
""^ine  Adjust  C  \ 
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Electronic  Range  Card 


Soldier  Display 
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\  \ 

Soldier  Controls 

LRF  Trigger 

Weapon  Trigger  £■ 

Mouse  (Toggle) 
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Weapon  Design 


•  stability  &  Low  Weight 

Recoiling  Mass  I  Total  Gun  Mass 
Internal  Hydraulic  Soft  Mount 

•  Fires  Current  DOD  and  NATO 
Inventory  Ammun  ition 

•  Built  to  fire  new  BOFORS 
"Programmable”  40mm  Ammunition 

•  Embedded  Controls 

Built  for  “Soldiers”  * 

•  8  Key  Safety  Features 

•  Closed  Bolt  Firing 

In  Bore  Fuzing 
Lower  dispersion 
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Low  Recoil  Energy 
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Gun  Facts 


STRIKER  MK19 


Weight 

Barrel  Removed 
Rate  of  Fire 


Quick  Detach  Barrel 

Width 

Height 

Charge  Pull 

%  Gun/Recoil  Mass 


250-300  rpm 


325-375  rpm 
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Video  Sighting  Basics 

Day/night  camera  +  computer  +  display 
Synchronized  Precision  electronic  mount 
Automatic  Aimpoint  offeet 
Electronic  Range  Card  ,  , 

Simplicity  for  Soldier  <  ^ 
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HP  Round  Features 


I  Prsfragmented 
I  Time  fuse 
I  Point  Detonating 
I  Self  Destruct 
I  Safe  &  arm  device 

■  Tracer 

I  Propulsion  system 

IBaiiistics 
I HEDP  Version 


large  footprint  &  high  lethaiHy 

electronic,  for  air  burst 

mechanical 

electronic 

mechanical 

STANAG  distances  apply 
w/wo  (IR  Tracer  Option) 
off  the^helf 

highly  accurate  •  low  muzzle 
velocity  dispersion 
compatible  with  M430 

penetration>  M430 
behind  armor  effect 
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System  comparison 
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incapacitation/hit 


HEOr 


Firing  Rang*  In  mt 


5  Round  Burst 

Target  10  Standing  Soldiers  (10  x  20m)  area 

1^  IneapaelMtlonMI 

Mission  cost 
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^  Weapon  Pay-off  ^ 

Simplicity  Pifepower  with 

^  ^  Lighter  Loads 

Smart  Technology 


Celsius 

TAJI  RUSTAM 


+  Precision 


=  75%  less  ammo/mission 


More  Mission  Capability 

More  stowage  for  Fuel,  V\foter,  Food 
Effective  Destruction  of  Enemy 
gelfor  SurvfvMfity 


-  60%  less  gun  weight 


=  1000%  Operational  Improvement 


More  Engagements  /  minute 


j 


Lower  Costs 
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•  Firepower  for  light& 
mobile  units 

•  Protection  of  Critical 
Personnel  and  Mobility 
Assets 


Weapon  Missions 


.^mplete  Destruction  of  Enemy 


•  Effective  across  the 
“spectrum  of  operations”  | 

•  Special  Missions  ' 

•  Low  Intensity 
V  •  Heavy  Combat 


Soldiers  &  Formations 
Protective  Bunkers 
Buildings 
Equipment 
Abides 
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Technological  Growth 


Summary 

Significant  Industry  Team  Investment 
3  New  Technologies  Vastiy  Enhance 

-  Friendly  Survivability 

-  Target  Detection  Capability  Smart  Weaponry 

-  Mission  Capability  Warriors 

-  Mission  Flexibility  , 
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